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ABSTRACT 
It has been a continual quest of the scholars to identify and have access 
to the scientific literature in whatever form it is available. Unfortunately, 
however, the publishers, who solely work for profit making, have largely 
monopolized the scholarly communication. As it happens they, while accepting 
the manuscripts for publication get the authorization of the copyright from the 
author of the work in their fayor: It is an irony that manuscripts once published 
cannot be accessed, neither by ftie author nor fey the institution to which he 
, ' ' • . < i _ 
belongs, without subscribing the journal. The rising cost of the journals and 
- I " • • - • • ' • ' 
shrinking library budgets r^ult in gradually decreeing access to the journals in 
the world of scholars. The situation is more alBrming in the developing world 
where libraries have to, somehow, manage to meet both the ends by inter-
library resource sharing and other means. 
Open access is the direct consequence of the serials crisis emerged 
during the late 1990s. It was focused on making public-funded research freel> 
available to all without any geographical boundary. The term open access aims 
at the free availability of the peer-reviewed scholarly journal literature on the 
Internet so that the users can use the information in any way they like for 
lawful purposes, transcending the fmancial, copyright and technical barriers. 
Open Access is the free availability of research outputs, to anyone, anywhere, 
without the relentless restrictions on use, normally made obligatory by 
publishers' copyright agreements. The purpose of open access is to provide 
barriers free access to the scientific literature. It provides the means to 
maximize the visibility, ingestion and use of research outputs. The focus of the 
open access movement is peer-reviewed journal articles, conference papers, 
datasets of various kinds and any literature of scholarly value. It is assumed 
that the contents of the documents are available or made available in digital 
form that are subsequently made accessible to colleagues, researchers, 
scientists, students etc. via LAN, WAN, or Internet. 
As per Budapest Open Access Initiative (BOAI), there are two ways of 
making scholarly literature openly accessible, namely open access journals and 
self-archiving. While the open access journals make their digital contents 
accessible online, self-archiving involves submission of pre and post peer-
reviewed version of papers into the archive for open access. The word archive 
is taken to be synonymous to repository. 
An institutional repository which is one of the types of open access 
archives is defmed as a set of organized collection of digital content produced 
by faculty members, research scholars, students and other staff of the 
institution for the purpose of research and teaching. In short, an institutional 
repository serves as one stop source for the total scholarly output of an 
institution. IRs hold the promise of being very beneficial to researchers 
everywhere, particularly to those residing in the developing countries like 
India, who lack access to academic literature due to its high subscription cost. 
Also the scholars of developing countries can effortlessly showcase their own 
research output to the outside world by self-archiving it. 
Aims and Objectives of the Study 
In the present scenario Institutional Repositories are becoming a vital 
part of any institution for preserving its intellectual heritage. The objectives of 
the study are: 
> To study the concept and the emergence of OA repositories. 
> To make a comprehensive study of Open Access Repositories in India. 
> To assess the capabilities and limitations of available open source 
software packages for the creation of OAR by making a comparative 
study. 
> To work out procedures and parameters for the creation and 
maintenance of mstitutional repositories. 
> To prepare a model of open access repository for the Faculty of Life 
Sciences, Aligarh Muslim University. 
> To enhance the visibility of the intellectual property and prestige of the 
mstitution to the outside world through OAR. 
Scope and Limitations of the study 
Libraries are seeking better solutions to cope up with the pressing 
problems of shrinking library budgets and mounting prices of journals that 
further lead to declining subscriptions. The situation is so critical that libraries 
are unable to afford even those journals which are extremely valuable for their 
users. Also, a large amount of the scholarly literature could not be published 
because of high publishing cost. The open Access movement has brought out 
new prospects for libraries to deal with the critical situation of unavailability of 
vital literature to their users due to increasing prices. The open access 
movement has carried out two innovative ways of barrier free access to the 
scientific communication. These are Open Access journals or Gold route and 
Open Access Repositories/Archives or Green route. It depends upon the 
availability of resources that libraries or institutions give preference to which of 
the two routes. 
Although the subject is well established in the developed world, yet 
institutions in developing countries are yet to be fully aware of the optimum 
results of choosing open access options whether in 'Green form' or 'Gold 
form' or in both forms. Under the circumstances, a comprehensive study is 
required on the subject matter that could suggest the scholars and institutions to 
go for better solutions for enhancing their visibility and prestige to the world 
wide audiences. 
The present work is an effort to make a comprehensive study on Open 
Access Repositories and also to look into the benefits of preferring open access 
solutions to resolve the problem of ever-increasing cost of scholarly 
communication, in which first the author has to pay to publish the article in a 
journal and then he/she is charged by the publisher to access the same article. 
In view of the foregoing discussion, the scope of the study includes the 
present scenario of OARs in modem libraries followed by a comparative study 
of open source software packages to bring out capabilities and limitations of 
each one using the select software, a model of OAR in Aligarh Muslim 
University, is to be developed. However there are restrictions for the researcher 
to go beyond a certain limit. In the present case, only one comparatively small 
faculty of AMU i.e. Faculty of Life Sciences, was selected out of a total 
number of 12 Faculties. It is a medium sized faculty, with sizable number of 
publications comparable to those of Arts, Humanities & Social Sciences. 
However, to develop an OAR of any faculty, the basic data is to be collected 
from the scholars. As the nature of human beings differs from person-to-
person, it is just possible that certain faculty member may co-operate fully 
while others may not do so during the collection of their research publication. 
Even in one faculty there may be a large number of research scholars who may 
be difficuh to contact thus depriving some usefiil publications authored by 
them. During the collection of data, it was noted that nearly all the publications 
of the research scholars were in joint authorship with their supervisors/Guides; 
hence only faculty members were approached to avoid duplication. 
Research Methodology 
Research methodology is a manner to systematically resolve the 
research problem. It describes the various steps that are commonly 
implemented by a researcher in studying the research problem along with the 
logic behind them. It is a principle for solving a research problem, with precise 
mechanism such as methods of conducting research, tools and techniques used 
to conduct the study etc. The methodology for the present study is pragmatic in 
approach that includes the simultaneous use of diverse research techniques to 
carry out the study. The investigator has made a comprehensive study of Open 
Access Repositories and gave the detailed account of Open Source Software 
Packages used to develop Institutional Repositories. The methodology of 
research is given as under: 
1. The concept of OAR was thoroughly discussed in general and in Indian 
perspective in particular. 
2. OARs available in India were surveyed to know their individual structure 
and functioning with type wise distribution of reported OARs in India as 
reported in two major registry services i.e. ROAR and Open-DOAR. 
3. Documents/Publications were collected personally by approaching each and 
every Faculty member/Research scholar of the Faculty of Life Sciences, 
Aligarh Muslim University, Aligarh. 
4. The repository so developed was tested by two categories of users, viz 
Faculty Members and Research Scholars. A questionnaire was prepared to 
get the feedback from the Faculty Members as well as Research Scholars 
belonging to the same faculty. 
5. The data collected from the scholars may be in two forms i.e. bom digital 
(pdf) form and in print form. The investigator used the bom digital data 'as 
it is', to carry out the study. For archiving the print material, the 
'Digitization' technique has to be applied and then the files are to be created 
in PDF (Portable Document Format) format. 
6. A comparative study of the available Open Source Software meant for 
developing OAR was conducted. Therefore, the one found best under the 
given circumstances was downloaded and installed, followed by metadata 
encoding and uploading of the collected material. 
7. Open Access Initiative Protocol for Metadata Harvesting (OAI-PMH) is a 
transmission st^idard for Digital Libraries/Institutional Repositories. As the 
protocol provides an interoperability framework based on the harvesting of 
metadata from different repositories, all Open Source Software packages 
are supposed to be OAI-PMH compliant, a feature that allows the 
Institutional Repositories/Digital Libraries to provide indexing, search and 
content description services to their users. 
8. The collected data was analyzed and used in the improvement of existing 
model of OAR. 
9. The recommendations for Design and Development of an OAR, especially 
for an Institutional Repository, is also given. 
Hypotheses 
The hypotheses of the present study have not been drafted because of 
the following arguments: 
1. The present study is basically an evaluation and assessment of Open Source 
Software Systems (OSS) in general and Dspace in particular. 
2. During the course of study, the available Institutional Repositories in Indian 
Universities till date have also been evaluated. This was followed by the 
evaluation of 89 Open Access Repositories of Indian origin, registered in 
ROAR and OpenDOAR. 
3. A model IR for the Faculty of Life Sciences, AMU, Aligarh was ultimately 
designed and developed and put to use by the Faculty Members and 
Research Scholars of the University. 
4. As the data collected for testing the model was confined to one Faculty (i.e. 
F/O Life Sciences) of AMU, it was not found enough for validation or 
confirmation of the hypotheses, if formulated. 
Referencing Standard Followed 
For providing the bibliographical references, American Psychological 
Association (APA, 2010) (6* ed.) format has been followed. Some examples 
are given as below: 
Journal Article (print) 
Gargic, I.H. & Barbaric, A. (2011).The future of open access in Croatia: A 
survey of academic and research libraries. Library Review, 60 (2), 155-
160. 
Journal Article (online) 
Arlitsch, K. & O'Brien, P.S. (2012).Invisible institutional repositories: 
Addressing the low indexing ratios of IRs in Google Scholar. Library Hi 
7ec/i, 50 (1), 60-81.001:10.1108/07378831211213210 
Books (print) 
Jones, R., Andrew, T. & MacCoU, J. (2006). The institutional repository. 
Oxford: Chandos Publishing. 
Books (online) 
Barton, M.R. (2004). Creating an institutional repository: LEADIRS 
Workbook. Retrieved March 2,2013, from 
http://dspace.mit.edu^itstream/handle/l 721. l/26698/Barton_2004 Crea 
ting.pdf 
fVeb sources 
OASIS (n.d.). Open access repositories. Retrieved February 3, 2012, from 
http://www.openoasis.org/index.php?option=com_content&view=article&id=i 
37&Itemid=333 
Chapterisation 
The whole thesis consists of following nine chapters as: 
Chapter-1 Introduction 
Chapter- 2 Modem Library: An overview of ICT based services 
Chapter- 3 Review of Literature 
Chapter- 4 Open Access Repositories 
Chapter- 5 Open Source Software (OSS) 
Chapter- 6 Dspace: Metadata Encoding and Transmission Standards 
Chapter- 7 Model: Design and Development 
Chapter- 8 Evaluation of Model IR, Data Analysis and Interpretation 
Chapter- 9 Major Findings, Discussion, Recommendations and Conclusion 
Major Findings 
The purpose of the present study is to present a model of IR for the 
faculty of Life Sciences of A.M.U., Aligarh. A protocol was therefore decided 
to conduct the study. Nineteen open source software packages (taken from 
ROAR) were studied by the investigator and then D-space software was finally 
selected for the creation of a model IR. The Procedures and major findings of 
the study are as follows: 
1. D-space was downloaded and installed using windows operating system 
and other five supporting software packages such as Java JDK, Apache 
Tomcat, Ant, Maven and PostgreSQL. These five software packages 
along with Dspace software were downloaded freely from their source 
sites on the web. Though Linux Operating System is quite stable OS that 
also supports Dspace, nevertheless, the investigator has selected 
Windows 7 OS to build up the repository. To develop a repositor> a 
high configuration server or host machine is desirable. The installation 
process was completed by following the instructions provided on the 
Dspace source site, i.e. broadly divided into seven steps. After the 
installation, certain changes were made in the installed package to 
customize the software as per the requirements of the repository, such as 
to change Look & Feel, Metadata registry, CSS sheets, image & home 
page layout, etc. Apart fi"om this, in the technical procedure involved 
digitization of documents collected in print form 
2. For designing a repository, the scope was limited to the Faculty of Life 
Sciences, AMU, Aligarh, which is a medium sized faculty, with sizable 
number of publications comparable to those of Arts, Humanities & 
Social Sciences. During the collection of data, it was noted that nearl> 
all the publications of the research scholars were m joint authorship with 
their supervisors/Guides; hence only faculty members were approached 
to avoid duplication. Despite of best efforts, the investigator could onl> 
succeed in obtaining the fiiU text publications from a maximum of two 
Faculty members from each department. Some faculty members directed 
the investigator to search their articles from Pub-MED Central, Google 
and Google Scholar. The data thus collected, consists of a total of 521 
items including 438 fiill text Research Publications such as Research 
Papers, Popular Science Articles, Review Articles, Chapters in edited 
books and bibliographical details of 83 thesis and dissertations that had 
been submitted in the departments under study during the period of ten 
years. A total of 107 articles collected from the Faculty Members in 
print format were then scanned to convert them in PDF format. 
3. The organizational structure of the repository consists of a top level 
community i.e. Faculty of Life Sciences divided into sub community i.e. 
the Department of studies; which is fiirther divided into other sub 
communities i.e. Name of each 'Department of studies', which are 
further subdivided into two, Faculty publications and Thesis & 
Dissertations, which are finally divided into collections. 
4. The next step is to upload the publications, which involves seven steps. 
It is worth mentioning here that there are two methods of deposition of 
documents in the institutional repository. The one is 'Through 
Repository Administrator' and the other is 'Self Archiving. Initially the 
repository was populated by the Repository administrator (investigator), 
but purpose is to make users/Faculty Members self-reliant in uploading 
their publications, the provision of Self deposition has also been given to 
the registered users. 
5. The users of the repository have been categorized into three, i e. 
General Users, Registered Users and the Repository Administrator. 
General users may or may not register themselves for accessing and 
dovmloading content from the Repository. But the other two types of 
users are required to get themselves registered through a set protocol of 
'Registration'. Again the registered users may further be divided as the 
general users who are registered to receive E- mail updates of the recent 
submissions in the repository and the Faculty Members/Researchers of 
Aligarh Muslim University who have the privilege to self-archive (or 
submit) their publications into the Repository along with the tasks, a 
general user can perform. Besides, the registered users can edit their 
profile, view their submissions and subscriptions, cancel or save their 
submissions for later date, get reminder for unfinished submissions. 
6. The Repository is capable of Full-Text Searching and Browsing of 
documents. There are two types of searches, i.e. Simple Search and 
Advanced Search. The search terms entered by a user in the relevant box 
are searched by the words given in title, author, keyword and abstract, 
etc. of each record. The Repository can search full-text i.e. the text 
entered will be searched in the full-text of all archived publications. The 
Simple Search can also be restricted to a particular Faculty, Department 
of Studies and Faculty Members. The Advanced Search option permits a 
user to specify the subject areas to be searched, and to combine these 
searches with the Boolean operators such as AND, OR, NOl, etc. 
Besides, user can try other searches such as phrase search, combination 
search using Boolean operators, etc. In Browsing mode a user looks into 
a particular index, such as the author index, subject/keyword index and 
navigates around different levels to find the required content. Ihe 
Browsing preferences are: Browse by Faculty, Department of Studies, 
Year of Publications, Titles, Faculty Members/Authors/Guides and 
Keywords. 
7. Apart from this, the repository provides certain valuable links and some 
of the prolific features that add value to the repository such as Help, 
Copyright, Open Directories and certain Allied links. The users can 
view the Profile of each Faculty Member, Statistics and Recent 
Submissions and also may give their Feedback. 
8. After a model of institutional repository (Model IR) for the Faculty of 
Life Sciences of AMU was designed and developed, a questionnaire was 
prepared to get the feedback from the Faculty Members as well as 
Research Scholars belonging to the same faculty. The main purpose was 
to fmd out the general awareness of both the categories of users with 
regard to such issues like Open Access Resources/Repository, E-
Publishing and Copyright etc. Model IR itself was put to use in order to 
get the users' reactions regarding its overall organization, Browsing/ 
Searching/ Downloadmg facilities provided therein. Open Access 
Publishing in Institutional Repository as well as the utility of the process 
of Self Archiving/Deposition of contents. 
9. From the collected data, it was revealed that the users were by and large 
aware of open access resources. However, not all of them (10% Faculty 
Members and 4% research scholars) had used these resources before. 
10. Awareness regarding the open access publishing was found amongst 
50% Faculty Members and 48% Research Scholars only. 
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11. With regard to using different modes of open access publishing. onl> 
50% Faculty and 48% Research Scholars were reported to be aware of 
e-publishing only in Open Access Journals. They had no idea 
whatsoever about publishing their research in institutional repositories, 
disciplinary repositories and author repositories. Once the importance of 
publishing in other modes apart from 'Open Access Journals was 
explained, about 60% users in both categories preferred Institutional 
Repositories. 
12. As to the copyright issues, the awareness was not beyond 45% in any 
case. The analyzed data revealed that only 20% Faculty Members and 
32% Research Scholars had the experience of publishing their papers in 
e-publishing mode with full knowledge of 'Author-Publisher Copyright 
Agreement'. 
13. When the model IR was put to use by Faculty Members and Research 
Scholars from the Faculty of Life Sciences, AMU, it was surprising that 
none of them had used an institutional repository before. However, once 
the model IR was used by them followed by explanation of its utility, 
both the categories of users supported the idea of establishment of a full-
fledged Institutional Repository in AMU. However, the users in both the 
categories were found to be fully satisfied with the organization of 
various elements in model IR. 
14. When asked about their preference of publishing in proposed AMU 
Institutional Repository, as and when it is launched on permanent basis. 
70% of Faculty Members and 100% of Research Scholars answered in 
affirmative. 
15. Regarding the mode of submission of articles in the proposed 
Institutional Repository of AMU, 40% Faculty Members and 70% 
Research Scholars preferred to use the method of 'Self Deposition', 
while the remaining users preferred it through 'Repository 
Administrator'. 
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16. Users in both the categories were satisfied with the Browsing and 
Searching options provided on the home page of Model IR. However, 
the first preference of search options as given by the Faculty Members 
was by 'Keywords' (100%) followed by 'Author' (30%), while the 
preference of Research Scholars was by 'Keywords' (70%) followed by 
'Title' (34%), DateA'ear of publication (12%) and 'Author' (34%). 
17. As to the active links given in the Model IR, cent percent users were 
found to be fully satisfied. 
18.100% Faculty Members and 82% Research Scholars found the model IR 
as user friendly. 
19. More than 90% of users agreed that the institutional repository when 
fully operational will increase the visibility of research and will be able 
to bring AMU at par with other top universities in the world. 
20.100% Faculty Members and about 50% Research Scholars were in 
agreement that such a repository will enhance the number of citations 
vis-a-vis Impact Factor, besides producing better research outputs and 
improvement in the research techniques employed in various subjects. 
Recommendations and Suggestions 
During the testing of model IR, some suggestions proposed by the users 
as well as by the investigator for improvement of the model IR, are 
summarized as under: 
1. Faculty Members and the Research Scholars have found the Model IR of 
the Faculty of Life Sciences, AMU to be extremely useful for the 
Institution in general and research community in particular. Therefore, 
the same should be launched as soon as possible. 
2. The proposed IR of AMU should serve as a one stop source for the total 
academic output of the University. 
3. To highlight the Research activity in the University, the proceedings of 
the Semmars/Conferences/Working Papers of the Workshops conducted 
in the University should be published online in the proposed IR. 
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4. Journals published by many departments in the University may be made 
online using the Knowledge Repository of AMU. 
5. Most of the users did not support the categorization of publications on 
the basis of specialization. They have proposed assignment of more 
keywords to the indexed documents to facilitate retrieval. They, 
however, supported categorization, on the basis of type of documents 
(i.e. books, articles, theses, dissertations, patents, etc.). 
6. Under each department, an independent community of Research 
Scholars/ Research Associates /Young Scientists may also be added/ 
created so that their publications, when in single authorship may be 
listed under that category. 
7. Windows 7 platform (OS) was used for developing the Model IR. 
However, for a foil- fledged IR of AMU it is advisable to use Linux 
Operating System, which is immune to virus attacks. 
8. Although all the Faculty members and Research Scholars are prone to 
ICT, yet users' awareness programs about 'General awareness of 
Institutional Repositories', 'Publishing in Institutional Repositories', 
'Disciplinary Repositories', including 'Self Archiving of Publications 
etc., should be regularly conducted. 
9. Before embarking upon a full-fledged Knowledge Repository for AMU, 
well defined policies that include Metadata reuse policy. Full data item 
policies. Content policies. Submission policies and Preservation policies 
need to be formulated at the University level. This will also consist of 
procedures for operation of the repository including methods of 
submission through Self Archiving and Repository Administrator. 
10. The issues of Intellectual Property Right and Copyright should also be 
covered in the user awareness programs. 
11. The staff engaged in designing and developing the Institutional 
Repository should be technically expert and possess necessary skills 
such as Digital Collection Management, Open Archive Skills for 
information System, etc. 
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Conclusion 
In the process of design and development of Open Access Repositories, 
the objectives of the study as set out in the first chapter have been achieved. 
Before adopting the set procedure of designing a Model IR for the Faculty of 
Life Sciences, the study thoroughly covered the concept and the emergence of 
Open Access Repositories with a specific study of Open Access Repositories 
available in 16 universities in India so far. A comparative study of the available 
Open Source Software packages was also made before selecting Dspace Open 
Source Software for creating a model IR for the Faculty of Life Sciences, 
AMU, Aligarh. Finally the Model IR was tested by putting it into use by the 
target users who not only liked the organization of elements on the home page 
of the Model IR but also the Browsing & Searching options, particularly the 
process of updating through Emails and Self Archiving/Deposition of contents. 
It is suggested that librarians who possess digital collection management 
and Open Archive Skills for Information System (OAIS) management be 
recruited. Proper training of Faculty and students to use OAIS, helping them 
prepare their digital products, involving them in institution-wide policy making 
and setting repository goals be also provided. It may be concluded that the 
development of an Institutional Repository System resting on open source 
software, frameworks and application program interfaces could lower the 
development cost and time and gives impressive results by addressing the 
specific needs. In addition, bringing digital assets into a managed repositor> 
framework provides new opportunities for digital preservation and is the 
assurance to resist against technology obsolescence. 
14 
OPEN ACCESS REPOSITORIES IN INDIA: 
DESIGN AND DEVELOPMENT OF A MODEL 
THESIS 
SUBMITTED FOR THE AWARD OF THE DEGREE OF 
Bottot of $t|tlos(opl)p 
IN 
Library and Information Science 
SUBMITTED BY 
SHAZIA KHAN 
(Enrol. No. GB 9170) 
UNDER THE SUPERVISION OF 
Prof. (Dr.) Shabahat Husain 
(Chairman, DLIS; Dean. F/0 Social Sciences A.M.U. ) 
DEPARTMENT OF LIBRARY AND INFORMATION SCIENCE 
ALIGARH MUSLIM UNIVERSITY 
ALIGARH-202002 (INDIA) 
2014 
C 3 NOV 2314 
T8839 
'& 
E-mail : shabaliat12@recliffmail.com 
shabahat12@yahoocnail.com 
Fax : 0571-2700039, 2702607 
01T. : 0571-2700039 
Phone fExch. 0571-2700920,21.22 
Ext 3820,3821 
L R C S . 0571-2400673 
Mobile: 094121-77121 
DEPARTMENT OF LIBRARY ds INFORMATION SCIENCE 
ALIGARH MUSLIM UNIVERSITY, ALIGARH - 2 0 2 0 0 2 (U.P.) INDIA 
Ref. No.. (Pivf. (<Dr.)Sfia6afiat9fusam 
B.Sc. (Hons), M.Sc., M.Ub.Sc. (Alig.) M.Phil. (U.K.) Ph.D. (Lucknow) Dated 
Chairman 
Cettifieate 
This is to certify that the thesis entitled **Open Access 
Repositories in India: Design and Development of a Model", 
submitted by Ms. Shazia Khan for the award of the degree of 
Doctor of Philosophy in Library and Information Science, is based 
on the research work carried out by her under my supervision and 
guidance. 
It is further certified that this work has not been submitted 
in any University or Institution for the award of any other degree 
or diploma. 
(Prof. Shabahat Husain) 
Postal Address: 4/465, Sharafat Lodge (Behind Akbar Market), Civil Lines, Aligarh-202002 (U.P.) INDIA 
JHLCUkBATiW 
I hereby declare that the thesis *'(^en Access Repositories in India: 
Design and Development of a Model" submitted for the award of degree of 
Doctor of Philosophy in Library and Information Science is based on my 
individual research effort, and the thesis has not been presented for the award 
of any other degree or diploma in any University or Institution, and that all 
the sources used in this research effort have been comprehensively 
acknowledged. ^ 
' VA' 
Place: Aligarh Shazia Khan 
Date: ^ ^'0^':^ol 1 (Enrol. No: GB-9170) 
ACKNOWLEDGEMENTS 
In this Universe, nothing is doable without the will and help of the 
Almighty Allah (S.W.T), the cherisher, the supreme, the lord of Universe, the 
omnipresent, the utmost aide of mankind, the most benevolent, most beneficent 
and merciful. First and foremost, I would like to mention my appreciations and 
eternal gratitude to the creator of the Universe, the Almighty Allah, who provided 
me with the wisdom, patience and all the necessary strength and backing for the 
accomplishment of this milestone. 
I express with profound sense of gratitude and highest veneration to my 
revered and praise - worthy supervisor Prof. (Dr.) Shabahat Husain, Department of 
Library and Information Science, AMU, Aligarh for his esteemed guidance, 
unfailing commitment, magnificent devotion, prudent suggestions and incessant 
encouragement which has been the enduring source of inspiration from the 
inception to the completion of this research. He despite of his Academic and 
Administrative responsibilities, as a University Librarian, Chairman and Dean in 
addition to his personal commitments, provided me unflinching support, 
exceptional guidance, motivation, encouragement, constant help, keen and patient 
interest during the course of my research work. I consider myself fortunate enough 
to have his supervision. Infact, without his consistent guidance, this work would 
not have seen the light of the day. 
I heartily place on record my sincere thanks to my respected teachers Mr. S. 
Mustafa K.Q. Zaidi, Dr. Naushad Ali P.M., Dr. Sudharma Haridasan, Dr. M. 
Masoom Raza, Dr. Nishat Fatima and Ms. Mohsina Aftab, Guest Faculty for their 
valuable suggestions and cooperation whenever required. 
I owe words of gratitude and cannot forget the appreciation, 
encouragement, inspiration and nonstop help of my respected teachers Dr. Mehtab 
Alam, Assistant Professor and Dr. Miizamil Mushtaq, Guest Faculty, Department 
of Library & Information Science, AMU, Aligarh for their fruitful suggestions, 
crucial and critical views, constant help and the kind of cooperation they provided 
in discussing and clarifying the various pros and cons of the study. 
I would like to pay my special veneration to Mr. Ali Raza, Junior 
Professional Assistant, Jaypee Institute of Information Technology for his 
cooperation, timely support and untiring help. 
I would also like to acknowledge the valuable support of Ms. Faizul Nisha 
and Mr. V. Senthal, Senior Scientist and other staff members of DESIDOC. 
A great deal of understanding, patience, cooperation and untiring help by 
the non-teaching staff of the department namely Ms. Saba Nasreen Bano, Messrs. 
Gulrez Alam, Joshi, Riaz Ahmed, Zahid Hasan, Asif, Owais, Aamir, Tanveer. 
Sarfaraz, Shamsuzaman and Basant is highly appreciated. 
I would also like to convey my thanks to Mr. Ali Raza Naqvi, Cybrarian. 
Social Science cyber library, Mr. Asim, PA to Dean and other staff members of 
the Dean, Faculty of Social Sciences for their cooperation and untiring help. 
This thesis will not be completed without mentioning my good friends and 
colleagues, namely Mses. Surayya Ghalibeen, Saima Khan, Shazia Alvi, Saria 
Sherwani, Nida Khan, Shamama Firdaus, Dolly Kumari, Tabassum Ara, Usha 
Kumari, Zeba Khan, Sarita and Messers. Salauddin, Zafar Iqbal, Shajarul Islam 
Khan, Shadab Ahmed, Md. Muzammil, Md Imran, Sheikh Md. Imran and m> 
senior Mr. Ashok Kumar Upadhyay who stood by me during the course of the 
study despite of their own busy schedules. 
This research thesis would unquestionably bear the impression of love and 
affection of my family members. My vocabulary does not seem to be so strong 
that I will pen down the most appropriate words of my devotion to my Father Mr. 
Taslim 2^ ama Khan and Mother Mrs. Shahida Nasreen Khan, who have been a 
prayers, loving care and sincere devotions. My work holds no value without 
thanking them. 
My profound thanks are also due to my younger brothers who have been 
pillars of strength for me all the way. I cannot forget to mention the xmexpressed 
and indirect facilitation of my little angel (my daughter) who missed my love, 
care, affection and above all my motherhood due to the schedule of my research 
work, I feel short of words to express my feelings of respect and indebtedness 
from the core of my heart towards my other family members, who constantly 
provided me their moral support, everlasting cooperation and shared my moments 
of happiness and also despair whenever I needed most. 
There are no boundaries of feelings and appreciation to many other 
unmentioned persons whom I have not been able to mention here. I offer my 
sincere thanks to all of them. 
Last but not the least, I am thankful to Mr. Adnan Hameed for printing of 
my thesis with utmost care. 
Dated-.J^-o^^-'^^^i 
List of Abbreviations Used 
AACR Anglo-American Cataloguing Code 
ACS American Chemical Society 
AGRIS International System for Agricultural Science and Technology 
AICTE All India Council for Technical Education 
AIFF Audio Interface File Format 
AMU Aligarh Muslim University 
Ant Another Neat Tool 
API Application Programming Interface 
ARL Association of Research Libraries 
ARNO Academic Research in the Netherlands Online 
ASF Apache Software Foundation 
BARC Bhabha Atomic Research Centre 
BBSRC Biotechnology and Biological Sciences Research Council 
BC Before Christ 
BCE Before the Common Era 
Bepress Berkley Electronic Press 
BOAI Budapest Open Access Initiative 
BSD Berkley Software Distribution 
CA Chemical Abstract 
CAS Current Awareness Service 
CASSIR Cross Archive Search Services for Indian Repositories 
CC Creative Commons 
CDAC Center for Development of Advances Computing 
CD-ROM Compact Disc Read Only Memory 
CDS CERN Document Server 
CE Christian Era 
CHLDH Cultural Heritage Digital Library in Hindi 
CMS Content Management System 
CNRI Corporation for National Research Initiative 
COAR Confederation of Open Access Repositories 
CRIS Current Research Information System 
CSIR Council for Scientific and Industrial Research 
CSS Cascading Style Sheets 
CSV Comma Separated Files 
DBMS Database Management System 
DC Dublin Core 
DDC Dewey Decimal Classification 
DL Digital Library 
DL-RICH Digital Library Resources of Indian Cultural Heritage 
DMS Document Management System 
DOAJ Directory of Open Access Journals 
DOAR Directory of Open Access Repositories 
DOKS Document Knowledge Sharing Application 
DRDO Defense Research and Development Organization 
DROID Digital Record Object Identification 
DRTC Documentation Research and Training Center 
DST Department of Science & Technology 
DVD Digital Versatile Disc 
EAD Encoded Archival Description 
ERIC Education Resources Information Center 
ETD-db Electronic Theses and Dissertations 
FAQs Frequently Asked Questions 
Fedora Flexible Extensible Digital Object Repository Architecture 
FORSA Forum for Resource sharing in Astronomy 
FSF Free Software Foundation 
GIF Graphics Interchange Format 
GPL General Public License 
GSDL Greenstone Digital Library Software 
HAL Hardware Abstraction Layer 
HINARI Health Inter Networic Access to Research Initiative 
HP Hewlett-Packard Labs 
HTML Hyper-Text markup Language 
HTTP Hyper Text Transfer Protocol 
ICAR Indian Council of Agricultural Research 
ICDR-B International Centre for Diarrheal Diseases Research Bangladesh 
ICT Information and Communication Technology 
IETF Internet Engineering Task Force 
EFLA International Federation of Library Associations 
IGNCA Indira Gandhi National Center for Arts 
IGNOU Indira Gandhi National Open University 
lUT International Institute of Information Technology 
IIM Indian Institute of Management 
IIT Indian Institute of Technology 
INDEST Indian national Digital Library in Engineering & Technology 
INFLIBNET Information and Library Network 
INSA Indian National Science academy 
INSAP International Networic for the Availability of Scientific Publications 
INSPEC Information Service for Physics Engineering and Computing 
IRs Institutional Repositories 
ISBD International Standard Bibliographic Description 
ISI Indian Institute of Science 
i-Tor Innovative Technology for Open Repositories 
JDK Java Development Kit 
JISC Joint Information System Committee 
JPEG Joint Photographic Experts Group 
JSP Java server Pages 
JSPUI Java Server Pages User Interface 
KB e-DEPOT Koninklijke Bibliotheek (National Library of the Netherlands) 
LAN Local Area Network 
LC Library of Congress 
LCSH Library of Congress Subject Heading 
LDAP Light Weight Directory Access Protocol 
LOCKSS Lots of Copies Keep Stuff Safe 
MAO Mohammedan Anglo-Oriental 
MEF Managed Extensibility Frameworic 
MERIT Making Excellent Research Influential and Transferable 
METS Metadata Encoding and Transmission Standard 
MHRD Ministry of Human Resource Development 
MIT Massachusetts Institute of technology 
MODS Metadata Objects Description Scheme 
MPEG Moving Picture Experts Group 
MSSRF M.S. Swaminathan Research Foundation 
MyCORE MILESS Community Content Repository 
NCERT National Council of Educational Research and Training 
NCSI National Council for Scientific Information 
NCSTRL Networked Computer Science Technical Reference Library 
NDLTD Networiced Digital Library of Theses and Dissertations 
NISCAIR National Institute of Science Communication and Information Resources 
NIT National Institute of Technology 
NKN National Knowledge Commission 
NKRC National Knowledge Resource Consortium 
OA Open Access 
OAI Open Archives Initiative 
OAI-PMH Open Access Initiative Protocol for Metadata Harvesting 
OAIS Open Archive Skills for Information system 
OARE Online Access to Research in the Environment 
OARs Open Access Repositories 
OCLC Online Computer Library Center 
OCW Open Course ware 
OPAC Online Public Access Catalogue 
OPUS Online Publications of the University 
ORDBMS Object Relational Database Management System 
OS Operating System 
OSI Open Source Initiative 
OSS Open Source Software 
PDAs Personal Digital Assistants 
PDF Portable I>ocument Format 
PLOS Public Library of Science 
PREMIS PREservation Metadata Implementation Strategies 
R&D Research & Development 
RAM Random Access Memory 
RDBMS Relational Database Management System 
REST Representational State transfer Services 
ROAR Registry of Open Access Repositories 
ROMEO Rights Meta<kta for Open Archiving 
RSS Rich Site Summary/Really Simple Syndication 
SDI Selective Dissemination of Information 
SDL Search Digital Library 
SEED Search Engine for Engineering Digital Repositories 
SGML Standard Generalized Markup Language 
SHERPA Securing a Hybrid Environment for Research Preservation and Access 
SOAP Simple Object Access Protocol 
SPARC Scholarly Publishing and academic Resources Coalition 
SRB Storage Resource Broker 
STM Science Technology and Medicine 
SWORD Simple Web-Service Offering Repository Deposit 
TIFF Tagged Image File Format 
UGC University Grants Commission 
UI User Interface 
UNEP United Nations Environment Program 
URL Universal Resource Locator 
URN Uniform Resource Name 
WAN Wide Area Network 
WF Work Flow 
XHTML Extensible Hyper Text markup Language 
XML Extensible Markup Language 
XMLUI Extensible Maricup Language User Interface 
List of Figures 
Fig. No. 
2.1 
2.2 
2.3 
2.4 
2.5 
4.1 
4.2 
6.1 
6.2 
6.3 
6.4 
7.1 
7.2 (a) 
7.2 (b) 
7.3 
7.4 
7.5 (a) 
7.5(b) 
7.6 
7.7(a) 
7.7 (b) 
7.8(a) 
7.8(b) 
7.9 
7.10 
7.11 
7.12 
7.13 
7.14 
7.15 
7.16(a) 
7.16(b) 
7.17 
7.18(a) 
7.18(b) 
7.18(c) 
7.18(d) 
7.19(a) 
7.19(b) 
7.19(c) 
7.20 
7.21(a) 
7.21 (b) 
Title of Figure 
Social Science Cyber Library 
Vidyanidhi- Home Page 
Kalasampada Digital Library 
Traditional Knowledge Digital Library 
Digital Library of India 
Registry of Open Access Repositories 
Open Directory of open Access Repositories 
Dspace system Architecture 
Dspace Object model 
Ingest process of Dspace 
Woricflow Steps 
Dspace Home Page 
Knowledge Repository of AMU 
Modified Metadata Registry (Guide colunm) 
Organizational Structure of the mode! IR 
Describe Item (Step 1) 
Describe Item (Step 2) 
Describe Item (Step 2) 
Describe Item (Step 3) 
Upload the Item/File 
File Upload Successfully 
Verification 
Verification 
Grant of License 
Submission of Item is complete 
Submission Approved/Archived 
How to Register 
Log In to Repository 
Enter E-mail Address 
Registration E-mail Sent 
Registration Form 
Registration Complete 
Searching the Repository 
Department of Studies(Simple Search) 
Department of Studies(Simple Search Results) 
Complete Metadata of the item (Department of studies 
search result) 
Full Text of the item 
All of Knowledge Repository(Enter Search term) 
All of Knowledge Repository(Results Displayed) 
All of Knowledge Repository(Search Results for 'Tabish') 
Advanced Search 
Boolean Operator 'AND' (Enter Search term) 
Boolean Operator 'AND' (Results Displayed) 
Page 
No. 
47 
48 
49 
50 
51 
106 
107 
173 
176 
177 
179 
209 
210 
211 
213 
215 
216 
216 
217 
217 
218 
218 
219 
219 
220 
220 
222 
222 
223 
223 
224 
224 
226 
226 
227 
227 
228 
228 
229 
229 
230 
231 
232 
7.22 (a) 
7.22(b) 
7.23 (a) 
7.23 (b) 
7.24 (a) 
7.24 (b) 
7.25 
7.26 
7.27 (a) 
7.27 (b) 
7.28 
7.29 
7.30 
7.31 
7.32 
7.33 
7.34 
7.35 
7.36 
7.37(a) 
7.37(b) 
7.38 
7.39 
7.40 
7.41 
7.42 
7.43 (a) 
7.43(b) 
7.44 
7.45 
7.46 
7.47 
7.48 
7.49 (a) 
7.49 (b) 
7.50 (a) 
7.50 (b) 
7.51 
7.52 (a) 
7.52 (b) 
7.53 (a) 
7.53 (b) 
7.54(a) ^ 
7.54 (b) 
Boolean Operator 'OR' (Enter Search term) 
Boolean Operator 'OR' (Results Displayed) 
Boolemi operator 'NOT' (Enter search term) 
Boolean Operator 'NOT' (Results Displayed) 
Combination search using Boolean Operators (AND & 
NOT) 
Combination search (Search Results) 
Browsing Options 
Browse by Faculties 
Department of Studies (Alphabetical order) 
Department of Studies(BJochemistry) 
Browse by Title 
Browse by Faculty Member/ Author/ Guide 
Browse by Keywords 
Browse by Year of Publication 
Filter by Alphabetical Listing of Faculty Member/ Author/ 
Guide 
Filter by Title/Year of Publication/Submit Date 
Filter by Ascending/Descending order 
Filter by 'Results Per Page' 
Work Flow in the Knowledge Repository 
Sign In to Add Publications 
Enter Details (Email & Password) 
Start a New Submission 
Choose the Collection 
Cancel/Save the Submission Process 
Cancel/Save/ Continue Submission 
Reminder to Unfinished Submission 
View accepted Submission 
Accepted Submission (results Displayed) 
Help Feature in the Repository 
Help contents 
Copyright and Allied Links 
Open Directories Links 
Link to Complete Profile of Faculty Members 
Recent Submission within Faculties 
Recent Submission within Department of Studies 
View Statistics 
View Statistics 
Subscribe to receive Email Updates 
View Subscription 
View Subscription (Results displayed)^ 
Edit Profile 
Update Profile 
Feedback 
Feedback Form 
232 1 
233 
233 
234 
234 
235 
235 
236 
237 
237 
238 
238 
239 
239 
240 
240 
241 
241 
243 
244 
244 
245 
245 
246 
246 
247 
247 
248 
248 
249 
249 
250 
251 
251 
252 
252 
253 
253 
254 
254 
255 
255 
256 
256 
List of Tables 
Table 
No. 
l.I 
1.2 
4.1 
4.2 
5.1 
5.2 
5.3 
5.4 
6.1 
6.2 
7.1 
7.2 
7.3 
8.1 
8.2 
8.3 
8.4 
8.5 
8.6 
8.7 
8.8 
8.9 
8.10 
8.11 
8.12 
8.13 
8.14 
8.15 
8.16 
8.17 
8.18 
Title of the Table 
Academic Institutions in India 
Registered Open Access Repositories in India 
Publisher Colour 
Archiving Colour 
OAR Software used in India 
General Features of Software Packages 
Environment and Infrastructure compatibility 
Other Features 
Submission Process in Dspace 
Workflow steps in Dspace Software 
Collected Data (Faculty Publications) 
Collected Data (Theses & Dissertations) 
Number of Documents in Digital and Print Form 
Awareness of Open Access Resources 
Awareness about different types of Open Access 
Resources 
Publication in Open Access mode 
Mode of Publishing 
Method(s) of publishing by authors 
Author- Publisher Copyright Agreements 
E-Publication with the awareness of copyright agreements 
UseofIR 
AMU should have its IR 
Organization of the Repository 
Preference of Publishing in proposed AMU Institutional 
Repository 
Method of Submission 
User Friendly Search options 
Preference of search options 
Downloading Links 
User fiiendliness of Model IR 
Increasing Visibility of research 
Helpfulness of Proposed AMU IR 
Page 
No. 
3 
3 
112 
112 
153 
154 
160-161 
161 
178 
179-180 
204 
204 
212 
259 
259 
260 
260 
261 
261 
262 
262 
262 
263 
263 
263 
264 
264 
265 
265 
265 
266 
Certificates 
Declaration 
Acknowledgements 
List of Abbreviations used 
List of Figures 
List of Tables 
Contents 
S. No. Title Page No, 
Chapter 1- Introduction 
1.1 Background and Concept 1 -2 
1.2 Open Access Journals 2 
1.3 Self-Archiving 2-3 
1.4 Statement of Problem 3-4 
1.5 Terms Used in the Statement of Problem 4-6 
1.6 Objectives of the Study 6- 7 
1.7 Scope and Limitations of the study 7-8 
1.8 Research Metfiodology 8-10 
1.9 Hypotheses 10 
1.10 Standard Followed 10-11 
1.11 Organization of the Thesis 11-13 
References 14 
Chapter 2- Modem Library: An Overview of ICT based Services 
2.1 Introduction 15-16 
2.2 Origin of the word Library 17-18 
2.3 Traditional Concept of Libraries 18-28 
2.4 Role of ICT in Libraries 28-30 
2.5 Internet in Libraries 30-31 
2.6 Online Services 31-35 
2.7 Electronic Books (E- Books) 36-3 7 
2.8 Electronic Journals (E- Journals) 37-38 
2.8.1 E-Journal Consortia 38-39 
2.9 Electronic Publishing 40 
2.10 Digital Library 41 
2.10.1 Defmition 41-42 
2.10.2 Objectives 42 
2.10.3 Software 42-43 
2.10.4 Metadata 43 
2.10.5 Interoperability 43 
2.10.6 Digital Preservation 43-45 
2.10.7 Access to Digital Content 45 
2.10.8 Copyright Concerning/Rights Management 46 
2.10.9 Digital Library Initiatives in India 46-52 
2.10 Conclusion 52 
References 53-56 
Chapter 3: Review of the Related Literature 
3.1 Introduction 57 
3.2 Review of Related Studies 57-76 
3.3 Conclusion 76 
References 77-82 
Chapter 4: Open Access Repositories: An Overview 
4.1 Introduction 83-84 
4.2 Open Access: An Overview 84-88 
4.3 Some Other Authoritative Definitions 88-90 
4.4 Purpose of Open Access 90-91 
4.5 Routes to Open Access 91 
4.5.1 Open Access Journals 91 -92 
4.5.2 Open Access Repositories or Archives 92-94 
4.6 Benefits of Open Access 94-95 
4.7 Institutional Repositories (IRs) 95-97 
4.7.1 Objectives 97 
4.7.2 Benefits 97-99 
4.8 Key Elements of Institutional Repositories 99-100 
4.9 Contents in Institutional Repositories 100-103 
4.10 Open Access Initiative Protocol for Metadata Harvesting (OAI-PMH) 103 -106 
4.11 Registry Services for Repositories 106-108 
4.12 Services of Institutional Repositories 108-110 
4.13 Challenges Faced by Institutional Repositories 110-111 
4.14 Copyright Issues 111-117 
4.15 Quality Assurance 117 
4.16 Open Access in India 117-119 
4.16.1 OA journals and OA repositories (Initiatives by India) 119-121 
4.16.2 Mandates in India 121-122 
4.17Comparative study of Open Access Repositories of Indian origin 122-134 
4.18 Conclusion 134 
References 135-139 
Chapter 5: Open Source Software (OSS) 
5.1 Open Source: Definition and Concept 140-141 
5.2 Open Source Software: Etefinition 141-142 
5.3 Adjunct to OSS 142-143 
5.4 Benefits of OSS 143-144 
5.4.1 Library Specific Benefits of OSS 144 
5.5 Disadvantages of Open Source Software 
5.6 Licenses of Open Source Software 
5.7 Open Source Software for Developing Institutional Repositories 
5.7.1 DSpace 
5.7.2 Eprints 
5.7.3 Fedora 
5.7.4 Greenstone Digital Library Software (GSDL) 
5.7.5 ARNO Software 
5.7.6 MYCORE 
5.7.7 Bepress 
5.7.8 ETD-db 
5.7.9 CDS Invenio 
5.7.10 i-Tor 
5.7.11 OPUS 
5.7.12 CONTENT-dm 
5.7.13 Diva System 
5.7.14 Intra-Library 
5.7.15 MiTos 
5.7.16 DOKS 
5.7.17 Open Repository 
5.7.18 WIKINDX 
5.7.19 HAL 
5.8 OAR Software Packages used in India 
5.9 Comparative Analysis 
5.10Conclusion 
References 
144-145 
145-146 
146 
146-147 
147 
148 
148 
149 
149 
150 
150 
150-151 
151 
151 
151 
152 
152 
152 
152 
152 
153 
153 
153 
153-164 
164 
165-166 
Chapter 6: DSpace: Metadata Encoding and Transmission Standards 
6.1 Introduction 
6.2 Brief History 
6.3 Technology Pertaining to DSpace 
6.4 DSpace System Architecture 
6.5 DSpace Directories 
6.6 DSpace Data Model 
6.7 E-People/Groups in DSpace 
6.8 DSpace Ingest Process 
6.9 DSpace Submission Process 
6.9.1 Workflow process in DSpace 
6.10 Salient Features of DSpace 
6.11 Conclusion 
References 
167-168 
169 
169-172 
173 
174 
174-176 
176-177 
177 
177 
178-180 
180-189 
189 
190-191 
Chapter 7: Model: Design and Development 
7.1 Aligarh Muslim University: A Historical Perspective ! 92-193 
7.1.1 Faculties in Aligarh Muslim University 193-194 
7.2 Faculty under Study 194 
7.2.1 Faculty of Life Sciences 194 
7.2.1,1 Departments in the Faculty of Life Sciences 194-200 
7.3 Designing a model repository of Aligarh Muslim University 200 
7.3.1 System Requirements 200 
7.3.1.1 Hardware 200-201 
7.3.1.2 Software 201 
7.3.1.2.1 Supporting Software Packages for DSpace 201 -202 
7.4 The Procedure Adopted 202 
7.4.1 Data Collection 202-204 
7.4.2 Technical Procedure 204 
7.4.2.1 Installation of DSpace 204-209 
7.4.2.2 Customization of DSpace 209-211 
7.4.2.3 Digitization 211-212 
7.5 Workflow for Repository Development 212 
7.5.1 Organizational Structure of the Repository 212-213 
7.5.2 Protocol for Uploading of Contents 213-220 
7.5.3 Approval 220 
7.5.4 Types of Access 220 
7.5.5 Registration 221-224 
7.6 Searching & Browsing 225-235 
7.7 Browsing 235-241 
7.8 Salient Features of the Knowledge Repository of AMU 241 -256 
References 257 
Chapter 8: Evaluation of Model IR, Data Analysis and Interpretation 
8.1 Awareness about Open Access Resources 258-259 
8.2 Open Access Resources used by Researchers 259 
8.3 Awareness about open Access mode of publications 259-260 
8.4 Method(s) of Publishing by Authors 260-261 
8.5 Copyri^t Issues 261 -262 
8.6 E- Publishing with the awareness of Author- Publisher Copyright 
Agreements 261-262 
8.7 Awareness about IRs 262-263 
8.8 Preference of Publishing in proposed AMU Institutional Repository 263 
8.9 Methods of Submission 263 
8.10 Browsing & Searching 264 
8.11 Active Downloads 264-265 
8.12 User Friendliness of Model IR 265 
8.13 Increasing visibility of Research 265 
8.14 Helpfubess and Usefulness of the proposed AMU IR 266 
Chapter 9: Major Findings, Discussion, Recommendations & Conclusion 
9.1 Major Findings 267-273 
9.2 Discussion 273 
9.2.1 Studies Related to the study 273-276 
9.2.2 Studies partially in accordance with the findings 276-277 
9.3 Recommendations and Suggestions 277-279 
9.4 Conclusion 279-280 
Bibliography/Webliogrephy 281-299 
Appendices 
Appendix - 1 DSpace Back-up & Restore 
Appendix - II Self-Archiving Policies of Select Publishers 
Appendix - III Questionnaire 
I>l I 
Cftapter 1 
Introduction 
^ 1 I * 
Chapter-1 Introduction 
Chapter - 1 
Introduction 
1.1 Background and Concept 
It has been a continual quest of the scholars to identify and have access 
to the scientific literature in whatever form it is available. Unfortunatel>. 
however, the publishers, who solely work for profit making, have largely 
monopolized the scholarly communication. As it happens they, while accepting 
the manuscripts for publication get the authorization of the copyright from the 
author of the work in their favor. It is an irony that manuscripts once published 
cannot be accessed, neither by the author nor by the institution to which he 
belongs, without subscribing the journal. The rising cost of the journals and 
shrinking library budgets result in gradually decreasing access to the journals in 
the world of scholars. The situation is more alarming in the developing world 
where libraries have to, somehow, manage to meet both the ends by inter 
library resource sharing and other means. 
Open access is the direct consequence of the serials crisis emerged 
during the late 1990s. It was focused on making public-funded research freel> 
available to all without any geographical boundary.The term open access aims 
at the free availability of the peer-reviewed scholarly journal literature on the 
Internet so that the users can use the information in any way they like for 
lawful purposes, transcending the financial, copyright and technical barriers. 
Open Access is the free availability of research outputs, to anyone, anywhere, 
without the relentless restrictions on use, normally made obligatory by 
publishers' copyright agreements. The purpose of open access is to provide 
barriers free access to the scientific literature. It provides the means to 
maximize the visibility, ingestion and use of research outputs. The focus of the 
open access movement is peer-reviewed journal articles, conference papers, 
datasets of various kinds and any literature of scholarly value. It is assumed 
that the contents of the documents are available or made available in digital 
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form that are subsequently made accessible to colleagues, researchers, 
scientists, students etc. via LAN, WAN, or Internet. 
The Budapest Open Access Initiative (BOAI)', the pioneer in the field 
of making scholarly literature openly accessible, suggests the following two 
methods to achieve the above goals. 
1.2 Open Access Journals 
It involves publication of scholarly journals and making them available 
in digital format for immediate online open access. 
1.3 Self- Archiving 
The word archive is synonymous to a repository that holds the digital 
contents of scholarly information on a server accessible through networks. It 
involves submission of pre and post peer reviewed version of papers into the 
archive for Open Access. Such an access is bound to democratize the scientific 
intellectual capital. 
Although there are various types of open access Archives such as 
Institutional Repositories/Archives, Discipline Repositories/Archives, Author 
Repositories/Archives etc., the focus of the present study is Institutional 
repositories. An institutional repository is a set of properly organized and 
managed collections of digital content produced by faculty members, research 
scholars, students and other staff of the institution for the purposes of research 
and teaching. The most important characteristic of institutional repository that 
distinguishes it from other digital archives is its 'self-Archiving'. Nowadays, 
institutional repositories are becoming the best means for capturing and 
maintaining institutional assets so that it can be openly accessed by the present 
and future scholars as well. 
Institutional repositories hold the promise of being very beneficial to 
researchers everywhere, particularly to those residing in the developing 
countries like India, who lack access to academic literature due to its high 
subscription cost. Also the scholars of developing countries can effortlessly 
'Budapest. (2002). Budapest Open Access Initiative. Retrieved October 12, 2012, from 
http://wfww.budapestopenaccessinitiative.org/read 
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showcase their own research output to the outside world by self archiving it. 
Although, the major initiatives took place in India for the development of Open 
Access Repositoriessuch as 'Shodhganga', a joint effort of UGC and 
INFLIBNET to archive Electronic Theses and Dissertations of Indian 
Universities,yet the growth of open access repositories is in its infancy.lt is 
surprising to note that the number of Academic institutions in India (both in 
public and private sectors) has grown manifold during the last decade. But the 
number of Open Access Repositories has imfortunately not grown 
correspondingly. The two tables' give the present scenario of Academic 
Institutions vs. OARs, in India as under: 
TabIe-1.1 
Academic institutions in India 
S.No. 
1 
2 
3 
4 
5 
6 
Academic Institutions 
Universities (Govt., Private and Deemed) 
Colleges 
nTs(Indian Institute of Technology) 
UMs(Indian Institute of Management) 
IIITs.(Intemational Institute of Information Technology) 
NITs(National Institute of Technology) 
Number 
659 
31,324 approx. 
15 
8 
10 
20 
Table-1.2 
Registered Open Access Repositories in India 
S.No. 
1 
2 
3 
4 
5 
Open Access Repositories in India 
Research Institutes 
Institutes of Higher Learning (IITs, 
IIMs etc.) 
Universities 
Others 
Total 
Under ROAR^ 
36 
33 
17 
14 
100 
Under Open-DOAR 
24 
22 
16 
08 
70 
1.4 Statement of Problem 
From the foregoing discussion it is quite clear that the number of OARs 
in India is very small (100 as reported in ROAR and 70 as reported in Open 
' Universities, Colleges & Institutes 
(a) UGC. (n.d.). Total no. of Universities in the Country as on 05.02.2014. Retrieved March 31. 
2014, from http://www.ugc.ac.in/oldpdfi'alluniversity.pdf 
(b) INSTITUTES, (n.d.). Retrieved March 31,2014, from 
http://www.pmu.edu/vsv/maj inst.pdf 
^ ROAR and Open- DOAR are the major Registry services for listing the Open Access Repositories 
(a) ROAR. (2014). Retrieved March 31,2014, from http://roar.eprints.org/ 
(b) Open DOAR. (2014). Retrieved March 31, 2014, from http://www.opendoar.org/ 
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DOAR) as compared to those available in developed countries (e.g. USA has 
574 OARs as reported in ROAR and 440 in Open DOAR). Hence the topic of 
the present research was selected as "Open Access Repositories in India: 
Design and Development of a Model", aimed at studying the present scenario 
of Open Access Repositories in India, with a view to design and develop a 
model of OAR by taking in one of the premier Academic institutions of India 
i.e. Aligarh Muslim University. The problem has been preferred to set up a 
model of an institutional repository, to identify the problems including 
efficiencies and inadequacies of developing and launching a repository. The 
investigator presumes that the present project will assist in establishing OARs 
in the Academic institutions in general and in Aligarh Muslim University in 
particular. 
1.5 Teims used in the Statement of Problem 
1.5.1 Open 
According to "Oxford Advanced Learner's dictionary", the word 
'open' is expressed to mean: 
1. (Not closed) - allowing things or people to go through 
2. (Not hidden)- known to everyone; not kept hidden: an open quarrel, open 
government. ("Open", 2000) 
1.5.2 Access 
According to "Harrods's Librarians' Glossary", the term 'Access' is 
defined: 
1. From the point of view of Information Retrieval as 
(i) A device or method whereby a document may be found 
(ii) Permission and opportunity to use a document 
(iii)The approach to any means of storing information, e.g. index, bibliography, 
catalogue, computer terminal. 
2. Fromthepoint of view of Archives as 
Availability of government archives to the general public; such 
documents are subject to restrictions of confidentiality for a specified number 
of years. Similar restrictions are also sometimes applied to donations or 
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bequests of other kinds of documents to archive depositories or libraries. Such 
documents are said to be 'closed' until their access date is reached and 'open" 
when the period of restriction has expired. There are other types of access 
restrictions. Uniform conditions of access are being agreed by the European 
Union. (Prytherch, 2010) 
1.5.3 Repository 
The word 'Repository' is defined according to "Harrods's Librarian's 
Glossary" as: 
1. A network-accessible server used as a store for digital content, e.g. inself 
archiving or for an E-print archive, and which can disseminate those 
contents by exposing metadata to harvesters such as the Open Archives 
Initiative Protocol for Metadata Harvesting. Where the server holds the e 
prints for a whole university or similar institution, the phrase institutional 
repository is frequently used. 
2. (Archives) A generic term for that part of an archives service that is 
concerned with the physical custody and preservation of archival materials. 
(Prytherch, 2010). 
1.5.4 India 
According to "The New Encyclopedia Britannica", the'India' is described as: 
Officially Republic of India, Hindi BHARAT or BHARATA 
VARSHA,that occupies the greater part of South Asia, the seventh largest and 
second most populous nation in the world. The capital of India is New Delhi. 
Its area is 1,222,243 square miles (3,165,596 sq km) pop. (2000 EST.) 1, 
014,004,000. India is a democratic republic made up of 28 states, 6 Union 
territories and the national capital territory of Delhi. The cultural heritage of 
India is one of the richest and most ancient in the world. India is a developing 
country and has a mixed economy in which both the public and private sectors 
participate. ("India", 2010) 
1.5.5 Design 
According to "Oxford Advanced Learner's dictionary", the word 
'design' is expressed to mean: 
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1. Arrangement: The general arrangement of the different parts of something 
that is made such as building, book, machine, etc. 
2. Drawing/plan/model: The art or process of deciding how something will 
look, work etc. by drawing plans, making models etc. e.g. the design and 
development of a model. ("Design", 2000) 
1.5.4. Development 
The word 'development' is defined according to "Oxfords Advanced 
Learner's dictionary" as; 
1. Growth: the gradual growth of something so that it becomes more 
advanced, stronger etc. 
2. New product: the process of producing or creating something new or more 
advanced, a new or advanced product. ("Development", 2000) 
1.5.5. Model 
According to "Oxfords Advanced Learner's dictionary", the word 
'model' is expressed to mean: 
1. Small copy: a copy of something, usually smaller than the original object; 
a working model. 
2. Description of a system: a simple description of a system used for 
explaining how something works or calculating what might happen. 
3. Example to copy: something such as a system that can be copied by other 
people, a person or thing that is considered as an excellent example of 
something (= one that has been specially designed to work well). 
("Model", 2000) 
1.6 Objectives of the study 
In the present scenario Institutional Repositories are becoming a vital 
part of any institution for preserving its intellectual heritage. The major 
objective of the study is to describe open access repositories and their 
development in Indian perspective. This will also entail the study pertaining to 
open source software packages, relevant for the design and development of 
OARs. The procedures involved in designing a model of OAR by using a given 
software will have to be taken into account. The study would be of 
Chapter-1 Introduction 
immenseimportance not only for the institutions but also for authors; teachers 
& students; libraries & librarians. 
The objectives of the study are: 
> To study the concept and the emergence of OA repositories. 
> To make a comprehensive study of Open Access Repositories in India. 
> To assess the capabilities and limitations of available open source 
software packages for the creation of OAR by making a comparative 
study. 
> To work out procedures and parameters for the creation and 
maintenance of institutional repositories. 
> To prepare a model of open access repository for the Faculty of Life 
Sciences, Aligarh Muslim University, 
> To enhance the visibility of the intellectual property and prestige of the 
institution to the outside world through OAR. 
1.7 Scope and Limitations of the study 
Libraries are seeking better solutions to cope up with the pressing 
problems of shrinking library budgets and mounting prices of journals that 
further lead to declining subscriptions. The situation is so critical that libraries 
are unable to afford even those journals which are extremely valuable for their 
users. Also, a large amount of the scholarly literature could not be published 
because of high publishing cost. The open Access movement has brought out 
new prospects for libraries to deal with the critical situation of unavailability of 
vital literature to their users due to increasing prices. The open access 
movement has carried out two irmovative ways of barrier free access to the 
scientific communication. These are Open Access journals or Gold route and 
Open Access Repositories/Archives or Green route. It depends upon the 
availability of resources that libraries or institutions give preference to which of 
the two routes. 
Although the subject is well establishedin the developed world, yet 
institutions in developing countries are yet to be fully aware of the optimum 
results of choosing open access options whether in 'Green form' or 'Gold 
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form' or in both forms. Under the circumstances, a comprehensive study is 
required on the subject matter that could suggest the scholars and institutions to 
go for better solutions for enhancing their visibility and prestige to the world 
wide audiences. 
The present work is an effort to make a comprehensive study on Open 
Access Repositories and also to look into the benefits of preferring open access 
solutions to resolve the problem of ever-increasing cost of scholarly 
communication, in which first the author has to pay to publish the article in a 
journal and then he/she is charged by the publisher to access the same article. 
In view of the foregoing discussion, the scope of the study includes the 
present scenario of OARs in modem libraries followed by a comparative 
studyofopen source software packages to bring out capabilities and limitations 
of each one using the select software, a model of OAR in Aligarh Muslim 
University, is to be developed. However there are restrictions for the researcher 
to go beyond a certain limit. In the present case, only one comparatively small 
faculty of AMU i.e. Faculty of Life Sciences, was selected out of a total 
number of 12 Faculties. It is a medium sized faculty, with sizable number of 
publications comparable to those of Arts, Humanities & Social Sciences. 
However, to develop an OAR of any faculty, the basic data is to be collected 
from the scholars. As the nature of human beings differs from person-to-
person, it is just possible that certain faculty member may co-operate fully 
while others may not do so during the collection of their research 
publication.Even in one faculty there may be a large number of research 
scholars who may be difficult to contact thus depriving some useful 
publications authored by them. During the collection of data, it was noted that 
nearly all the publications of the research scholars were in joint authorship with 
their supervisors/Guides; hence only faculty members were approached to 
avoid duplication. 
1.8 Research Methodology 
Research methodologyis a manner to systematically resolve the research 
problem. It describes the various steps that are commonly implemented by a 
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researcher in studying the research problem along with the logic behind them. 
It is a principle for solving a research problem, with precise mechanism such as 
methods of conducting research, tools and techniques used to conduct the study 
etc. The methodology for the present study is pragmatic in approach that 
includes the simultaneous use of diverse research techniques to carry out the 
study. The investigator has made a comprehensive study of Open Access 
Repositories and gave the detailed account of Open Source Software Packages 
used to develop Institutional Repositories. The methodology of research is 
given as under: 
1. The concept of OAR was thoroughly discussed in general and in Indian 
perspective in particular. 
2. OARs available in India were surveyed to know their individual structure 
and functioning with type wise distribution of reported OARs in India as 
reported in two major registry services i.e. ROAR and Open-DOAR. 
3. Documents/Publications were collected personally by approaching each and 
every Faculty member/Research scholar of the Faculty of Life Sciences. 
Aligarh Muslim University, Aligarh. 
4. The repository so developed was tested by two categories of users, vi/ 
Faculty Members and Research Scholars. A questionnaire was prepared to 
get the feedback from the Faculty Members as well as Research Scholars 
belonging to the same faculty. 
5. The data collected from the scholars may be in two forms i.e. bom digital 
(pdf) form and in print form. The investigator used the bom digital data 'as 
it is', to carry out the study. For archiving the print material, the 
'Digitization' technique has to be applied and then the files are to be created 
in PDF (Portable Document Format) format. 
6. A comparative study of the available Open Source Software meant for 
developing OAR was conducted. Therefore, the one found best under the 
given circumstances was downloaded and installed, followed by metadata 
encoding and uploading of the collected material. 
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7. Open Access Initiative Protocol for Metadata Harvesting (OAI-PMH) is a 
transmission standard for Digital Libraries/Institutional Repositories. As the 
protocol provides an interoperability framework based on the harvesting of 
metadata from different repositories, all Open Source Software packages 
are supposed to be OAI-PMH compliant, a feature that allows the 
Institutional Repositories/Digital Libraries to provide indexing, search and 
content description services to their users. 
8. The collected data was analyzed and used in the improvement of existing 
model of OAR. 
9. The recommendations for Design and Development of an OAR, especially 
for an Institutional Repository, is also given. 
1.9 Hypotheses 
The hypotheses of the present study have not been drafted because of 
the following arguments: 
1. The present study is basically an evaluation and assessment of OSS in 
general and DSpace in particular. 
2. During the course of study, the available Institutional Repositories in Indian 
Universities till date have also been evaluated. This was followed by the 
evaluation of 89 Open Access Repositories of Indian origin, registered in 
ROAR and OpenDOAR 
3. A model IR for the Faculty of Life Sciences, AMU, Aligarh was ultimately 
designed and developed and put to use by the Faculty Members and 
Research Scholars of the University. 
4. As the data collected for testing the model was confined to one Faculty (i.e. 
F/0 Life Sciences) of AMU, it was not found enough for validation or 
confirmation of the hypotheses, if formulated. 
1.10 Standard Followed 
For providing the bibliographical references, American Psychological 
Association (APA, 2010) (6* ed.) format has been followed. Some examples 
are given as below: 
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Journal Article (print) 
Gargic, I.H. & Barbaric, A. (2011),The future of open access in Croatia: A 
survey of academic and research libraries. Library Review, 60 (2). 155-
160. 
Journal Article (online) 
Arlitsch, K. &0'Brien,P.S. (2012). Invisible institutional repositories: 
Addressing the low indexing ratios of IRs in Google Scholar. Library Hi 
lec/i, 30(1), 60-81.001:10.1108/07378831211213210 
Books (print) 
Jones, R., Andrew, T.&MacColl, J. (2006). The institutional repository-. 
Oxford: Chandos Publishing. 
Books (online) 
Barton, M.R. (2004). Creating an institutional repository: LEADIRS 
Workbook.KQtivewed March 2, 2013, from 
http://DSpace.mit.edU/bitstream/handle/l 721. l/26698/Barton_2004_Cre 
ating.pdf 
Web sources 
OASIS (n.d.). Open access repoi'zYor/ej'.RetrievedFebruary 3, 2012, from 
http://www.openoasis.org/index.php?option=com_content&view=article 
&id=137&Itemid=333 
1.11 Organization of the Thesis 
The organization of the study is threefold i.e. Chapterization, Annexure, 
and Bibliography. The study comprises of nine chapters, each portraying 
different attributes of the research work under study. 
Chapter 1: Introduction: Methodology 
This chapter introduces the subject followed by the statement of 
research problem, objectives of the study and the research methodology used to 
carry out the study. 
Chapter 2: Modem Library: An overview of ICT based services. 
After giving abrief historical development of libraries, the chapter 
defines and describes digital libraries followed by the procedure involved in 
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developing a digital library. Issues pertaining to Digital Libraries have been 
elaborately discussed. Finally, the origin of OAR out of the developments in 
the field of Digital Libraries has been described. 
Chapters: Review of Literature 
This chapter reviews the literature with a view to study the various 
trends being followed in the design & development of OAR. The chapter 
provides complete bibliographical references on various aspects of open access 
repositories with respect to software packages used for establishing 
institutional repositories, management of institutional repositories, services, 
functionality and the creation of OAR model. The relevant materialwill be 
collected from research journals, reports, seminar/conference proceedings etc. 
Chapter 4: Open Access: An overview 
The chapter describes the open access movement, as also the three 
conferences (Budapest Declaration,Berlin Declaration, Bethesda statement), 
which laid down the basis for the open access movement and its development. 
Defining the benefits of open access to scholars, authors, institutions and 
libraries. Describing the Gold route to achieve open access to scholarly 
literature followed by Green route of open access. Further, it gives the detailed 
description of Institutional Repositories, copyright issues, policy mandates and 
Indian perspective of open access repositories. 
Chapter 5: Open source software 
This chapter deals with the concept, definition, benefits and licenses of 
open source software in general. Some select institutional repository software 
packages have been discussed in the chapter.Apart from this, comparative 
analysisof four select Software Packages: DSpace, Eprints, Fedora and 
Greenstone has also been given 
Chapter 6: DSpace, Metadata Encoding and Transmission Standards: A 
Discussion 
The chapter describes the technology pertaining to DSpace such as 
metadata and its standards that includes Dublin core metadata, METS metadata 
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along with XML.This chapter furtherdescribes the system architecture, 
functionality, working, and salient features of DSpace software. 
Chapter 7: Model IR:Design and Development 
This chapter basically deals with the creation of a model of institutional 
repository for Aligarh Muslim University. It gives a brief description oi 
Aligarh Muslim University and its FacuUies mcluding the Faculty of Life 
Sciences, for which a model has been developed. The chapter provides 
processes and technical procedures used to create Model IR, Organization, 
User Registration Process, Self Archiving/Deposition of content, Functionality, 
Browsing and Searching facilities etc., along with some salient features of the 
Model IR. 
Chapter 8: Evaluation of Model IR, Data Analysis and Interpretation 
The Model IR so prepared is put to use before different categories of 
users in order to collect their feedback. The focus of evaluation appertains to 
such issues as: general awareness of users regarding Open Access 
Resources/Repositories, E-Publishing/Copyright in the first part. The second 
Part covers issues like usage of Model IR, Organization of the Model IR. 
Publication in IR, Browsing/Searching/Downloading in Model IR, Sell 
Archiving/Deposition of content and usefulness of the Repository. This is 
followed by Data Analysis, Interpretation and Discussion 
Chapter 9: Findings and Recommendations 
This chapter summarizes the whole study, giving the major findings, 
discussion and recommendations. 
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Modern Library: An Overview of ICT Based Services 
2.1 Introduction 
It has been man's continual quest to be able to identify and record the 
wider portfolios of knowledge. The excavations which lead to the discovery' oi 
earlier civilizations also indicate the mamtenance of records of administration 
and achievements as well as the techniques of preservation used by the earh man 
of civilization. The purpose appeared to be posterity and not for dissemination oi 
knowledge for the general public. Traces of repositories of knowledge have been 
reported during the Indus valley civilization. However, proliferation of libraries 
took place after the Public Library act was passed in the United Kingdom in 
1850. 
The daybreak of the twentieth century has witnessed changesin the 
administrative set up of libraries and now it has started becoming technical m 
outlook and humane in approach. People came to know the importance of 
knowledge and its use in the overall growth and development of a nation. 
Libraries are now no longer simply the libraries, but these are known by various 
names such as documentation centers, information centers, knowledge 
repositories, etc. and accordingly the professionals are known as Documentalists. 
Information Scientists, Knowledge Managers etc.Apart from this, the era i)f 
'Internet' has changed the overall perspectives of libraries. Today libraries are 
coming out of their four walls to the doorsteps of its users. 
Advent of Information Technology has drastically changed the shape of 
the libraries with regard to their collection and services. Today, we are dealing 
with multiple forms of information/Knowledge which may be in print, electronic, 
audio, video, e-books & e-joumals available online and offline. The phenomenon 
has led to the development of Digital Libraries and Virtual Libraries. A digital 
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library is an organized collection of digital documents along with the allied 
servives on the web, that are available to geographically dispersed users withot 
the location and time barrier.A digital library is a real library since its collection 
is organized, selected and well presented. Its documents are processed and 
administrated and their access can be controlled. On the other hand, a virtual 
library is a library where documents are virtual, i.e. without a stable support. The 
virtual libraries are fundamentally websites that provide links to internet based e-
resources. The holdings are found in electronic stacks. It is a technological mode 
to bring together, both internal and external resources of various libraries and 
information services at one place. They are more like an index of relevant 
specially selected links to web-based resources. The only matter that differ 
virtual libraries from digital libraries is the physical existence of digital libraries. 
Apart from that, the phenomenon of 'Open Access' has emerged by the 
turn of the 2P' century. With the resuU, a lot of open source software platforms for 
developing digital libraries as well as for automating library procedures are 
available freely. As a sequel to this phenomenon, institutions wish to put all their 
publications on the web to increase their institutions' visibility, giving rise to the 
concept of 'Open Access Repositories' that emerged by the turn of the century. 
Open Access Repositories are digital collections of scholarly articles that 
have been self archived by their authors. Open Access Repositories may be 
institutionally-based, or they may be centralized or subject-based collections. 
Institutional repositories are digital collections of the scholarly output created 
within a university or research institution. Even as the purpose of repositories 
may vary, in most cases they are established to provide Open Access to the 
institution's research output. The concept of open access repository has 
established its roots in developed countries,but it is however still in its infancy in 
developing Nations. 
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2.2 Origin of the word 'Library' 
The word library is derived from a Latin word 'LIBER' which means 
'Book'. The Library used to house a collection of clay tablets, papyrus and scrolls 
long before the concept of the book emerged. An individual cannot afford and 
maintain all the scholarly resources needed by him/her for assistance in research 
and other scholarly works. Hence, the concept of library came into being. Todav 
Library implies, a body of recorded information brought together to provide right 
information to the right user at the right time. A Library is an organization thai 
selects, collects, organizes, conserves, preserves and provides long term access to 
mformation. 
According to Oxford English Dictionary, Library is "a building, room or a 
set of rooms, containing a collection of books for the use of the public or of some 
public or of some particular portion of it, or the members of some society or the 
like; a public institution or establishment, charged with the care of collection of 
books and the duty of rendering the books accessible to those who require 
it ".("Library", 1989) 
According to Prytherch, Library is "a collection of books and other literary 
material kept for reading, study and consultation. A place, building, room or 
rooms set apart for the keeping and use of a collection of books, etc. A collection 
of films, photographs and other non- book materials, plastic or metal tapes and 
disks, computer tapes, disks and programs. AH of these, as well as printed and 
manuscript documents, may be provided in departments of one large librar\' or 
they may be collections restricted to one type of material". (Prytherch, 2005) 
Collins English Dictionary & Thesaurus defines Library as "a room or 
set of rooms where books and other materials are kept. A collection of literar> 
materials, films, CDs, etc., kept or borrowing or reference. The building or 
institution that houses such a collection: a public library ". ("Library", 2000) 
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Ranganathan^ (1961) defines library as"a library is a public institution or 
establishment charged with the care of a collection of books, the duty of making 
them accessible to those who acquire the use of them and the task of converting 
every person in its neighborhood into a habitual library goer and reader of books" 
Sharma^ (1992) defines "A library is a place where the greatest creation of 
the greatest creation are housed in an organized way for the use of one and all". 
Arns^  (2010) describes "While generally defined as collection of materials 
organized so that they may be easily identified and used by an individual or 
group,libraries have actually taken many forms over time, reflecting the cultures in 
which they are embedded and propelled by technological innovations and social 
currents". 
2.3 Traditional concept of Libraries 
The precise origin of libraries is difficult to trace, although excavations 
made by the Archaeologists gave the hints of some particular libraries on certain 
locations. The earliest ideas about libraries emerged when the invention of 
language, however symbol, was used for writing. Consequently, the interest to 
preserve the records for future generations was developed. The library thus, meets 
a vital social obligation by gathering accounts of the human experience. The 
growth and development of libraries may thus, be categorized broadly into the 
following three groups as: 
• Ancient libraries 
• Medieval libraries 
• Modem libraries 
^Ranganathan,S.R.(1961).7?e/e/-e«ce servke(T^ ed.).Bombay:Asia Publishing.p. 23. 
^Sharma, P.S.K. (1992). Library and Society (2"'' rev. ed.).New Delhi: Ess Ess.p. 1. 
'Arns, J.W. (2010). Libraries. In IV1.J. Bates & M.N. Maacl< (Eds.), Encyclopedia of Library and Information 
Sciences ij)"^ ed., vol. 5, p.328]).London: CRC press. 
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2.3.1 Ancient Libraries 
The ancient period was the era of intellectuals. The early man had just 
invented speech and writing and there was a curiosity to preserve the writ ten 
records for future use. The creation of archive rooms what we call as libraries 
today, possibly began with the Sumerians who flourished during the fourth 
millennia B.C.in the region of Mesopotamia. During the seventh century B.C. king 
Ashurbanipal (669-633 B.C.), the ruler of ancient Assyria had established a great 
library in his capital city called Nineveh. The library had emerged as an 
encyclopedic collection of human knowledge and researches have shown that 
there was a proper library classification system (probably the first) which existed 
to organize and accommodate writings. The growth and development of ancient 
libraries is at its height in the epoch of ancient Greeks, who had great interest m 
literacy and intellectual life. They expanded the taste of collection of books and 
erected a number of Greek temples that featured libraries. These libraries were 
well established organization systems. The fascinating thing about the system was 
that it somehow was akin to the cataloguing system, presently found in the Library 
of Congress, United States(Ams, 2010). 
The 'Royal Library of Alexandria', in Egypt founded by Ptolemy I in the 
third century B.C was the most significant library in the world. It was basically a 
museum accompanied by the library opened to those who had proper scholarly and 
literary qualifications(Irwin, 1968). The library became the premier site for the 
learning and scholarship. "The famous Greek poet and scholar named Callimachus 
(310/305 BC-240 BC) produced a bibliographic work based upon the holdings of 
the Library of Alexandria, called 'Pinakes' in 120 volumes, one of the first known 
documents that lists, identifies, and categorizes a library's holdings"'. Another 
considerable library was established by Attalus I (269-197 B.C.E.) and his son 
Eumenes II (197-159 B.C.E.).Later on, its volumes were absorbed into Ro>al 
' Callimachus. (2013). In Encyclopaedia Britannica. Retrieved October 4,2013, from 
http://www.britannica.com/EBchecked/topic/89966/Callimachus 
19 
Chapter- 2 Modern Library: An Overview. 
library of Alexandria. By the middle of the second century B.C., the Roman 
Empire came into existence. The Romans not only showcased the importance of 
books at home, but also expanded the concept of the library by creating their 
version of the community-center (or public) libraries. A significant contributor to 
the ancient Roman library was the wealth of the people of Rome. Learning was a 
big deal and more interesting thing was that the 'Learned men' were eager to 
impart their knowledge. The Roman's eminent scholars like Cicero and Seneca 
had created large private collections. The Roman king Asimius Pollio had 
established a great public library in Rome. The library was divided into two 
sections, one for Greek and one for Latin, which served as a model for subsequent 
Roman libraries. Arns (2010) noted that "the emperors named Augustus, Tiberius, 
Vespasian, Trajan and Hadrian had all established libraries in Rome during the 
first two centuries. Trajan's Bibliotheca Ulpian served as the Public record office 
until the fifth century. Much of the interior of the Trajan's library is still found 
today.The Byzantium Emperors, Constantine (280-337 C.E.), Julian (331-363 
C.E.) and Justinian (482-565 C.E.) established scholarly libraries at 
Constantinople". 
In South Asia, the Aryans had established themselves in the Indus valley 
during the middle of the second millennial B.C. They had promoted the growth of 
Jainism and Buddhism religious movements with sacred rules. Libraries were also 
emerged to organize and preserve this ample literature. In China, the Han 
emperors encouraged the writing of literature and developed a painstaking record 
keeping culture. The classification system created by Chinese is a seven part 
scheme that organized knowledge into seven groups. Later on, this classification 
scheme was revised and appeared in four parts such as: 
Classics, History, Philosophy and Miscellaneous works 
With the fall of the Roman Empire, libraries of the ancient period also came 
to an end, but the efforts of countless scribes and copyists over the centuries had 
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made possible the preservation of intellectual heritage from the ancient w*)rld 
which became the landmarks for the subsequent generations. (Arns, 2010) 
2.3.2 Medieval Libraries 
As the time progressed, the society got chaos with the decline of the ancient 
libraries. The next era was dedicated to the preservation of knowledge. The 
traditional libraries of this phase were typically created and maintained by 
religious groups. With the advent of Christianity, Christian monastic libraries 
emerged throughout the Eastern and Western Europe which were overseen b\ 
learned monks. Monasteries were provided space for the library and for the 
Scriptorium where copyists carried out their expertise to obtain the copies of the 
manuscripts. The format of book had changed both in structure and in type of 
surface upon which words were written. The scroll was changed to codex and the 
papyrus was transformed into parchment and vellum. The term 'Librarian' came 
out to denote the one who worked with books in an organized collection. 
"The first important library of the church was established by Origen and 
Pampheas at Caesacea in around 250 AD. In the West, Church libraries were 
documented by St. Jerome,St. Augustine and Paulinus of Nola. In the early middle 
ages St. Benedict of Nursia (c.a.480-547) had established rules for transcribing 
and maintaining manuscripts and general guidelines for library maintenance which 
later on modified by Flavius Aurelius Cassiodorus (502-597). These rules existeti 
for the next several centuries"'. The Carolingians and imperial patronage ir 
Visigothic Spain and Ostrogothic Italy maintained libraries which were dedicated 
to the preservation of the ancient Latin and Greek works. The diligent monks had 
painstakingly copied numerous classical writings, thus preserving the wisdom oi 
the ancient world. In the Eastern Empire, Diocletian (245-312) and Constantine 
(280-337) had encouraged the creation and maintenance of imperial libraries at 
' Irwin, R. (1968). Ancient and Medieval libraries.In A. Kent & H. Lancour (Eds.), Encyclopaedia of 
Library and Information Science (V. 1, p.407-411 ).New York:Marcell Decker. 
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Nicomedia and Constantinople. The Justinian (527-565) had compiled famous 
code of laws and Photius of Constantinople (820-893) regarded as influential 
reference work named 'Myrobiblion'. The Myrobiblion was the classified 
abridgment of 280 works. In the Byzantine era, over the centuries, it became the 
common practice for imperial and cathedral libraries to organize and preserve 
collections that included secular as well as religious works. In the medieval period 
libraries were reported to exist in great cities and in small villages. (Arns, 2010) 
Meanwhile, in the south from the sand of Arabia, another vibrant 
civilization came out which is also based on the importance of books i.e. Islam. 
The holy Book Qur'an encouraged the acquisition of learning and knowledge and 
it was essential for Muslim scholars to maintain a private library. In due course of 
time, many small libraries were absorbed into larger Mosque libraries. "The most 
famous library of the time was that of al-Azhar in Cairo, founded in the ninth 
century. In the early 800s, the Dar-Al-Hikmah (House of wisdom) was established 
in Baghdad under the Abbasid Caliphate. The other most important Islamic 
Library was the court library of the Umayyad rulers of Cordoba, Spain (750-
1031)"'. The sound growth of Islamic libraries continued under Seljuks (1037-
1300) and the Ottoman Turks (1299-1923). A number of libraries were constructed 
and opened for public by the end of the first millennium. The Muslim scholars had 
translated Greek and Latin manuscripts into Arabic, thus preserved them for the 
future use. The Muslims also acquired knowledge of Chinese papermaking and 
transmitted it to the west. 
During the eleventh and the twelfth centuries, production efficiency was on 
the rise and hence it reduced the cost of books. As a result, libraries were able to 
acquire more volumes. The monastic libraries had reached the apex of their 
achievement in the twelfth century, after which a gradual decline was set in. In the 
thirteenth and the fourteenth centuries the place of monastic libraries was taken by 
' Ams, J.W. (2010). Libraries. In M.J.Bates«&M.N. Maack (Eds.), Encyclopedia of Library and 
Information Sciences (3"^ ed., vol. 5, p.2082).London: CRC press. 
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the new Universities such as Bologna, Oxford, Paris and Cambridge. These new 
Universities had set up their own libraries which played an important role in 
obtaining duplicate and cheaper editions to distribute freely to their young scholars 
and also keeping extra copies for preservation. 
In the fourteenth century, Vatican librarian Bartolommeo Platina (1421-
1481), during the Papacy of Sixtus IV had reorganized the collection of Vatican 
Library which had been repeatedly sacked by Rome's invaders. In the later middle 
ages, the Libraries had begun to flourish in the royal residences of kings. Arns 
(2010) reported that "the French King Charles V had installed a library on three 
floors of the Louvre, which later became 'Bibliotheque Nationale' [national 
library,Paris]".The Kings had spent much to obtain books for their royal libraries 
and consequently princely collection had emerged in the distributed fashion. 
Henry VI of France had donated some of his private collection to the Kings 
College in Cambridge. Resources of these libraries further enriched research 
libraries in the later era. 
2.3.4 Modern Libraries 
2.3.4.1 The Seventeenth and the Eighteenth Century 
Seventeenth and Eighteenth centuries known for scientific revolution mark 
a golden phase for all kinds of libraries. By the mid of seventeenth century, value 
of information for research had well-established. In fact by the turn of seventeenth 
century, two kinds of libraries appeared on the scene. They are personal/private 
libraries and libraries of government institutions 
In France, Gabriel Naude (1600-1653), director of Juleus Mazarins Private 
Library wrote a modem treatise that laid the foundation for arranging and 
managing libraries. He led emphasis on the organization of documents by subject 
23 
Chapter- 2 Modern Library: An Overview. 
to serve scholarly interests. Later on/'Mazarin's library was open for public in 
1691 which formed the basis for Bibliotheque National"'. 
Among major libraries that appeared in the early seventeenth century was 
the Bodleian Library at Oxford University (1602). In addition to Bibliotheque 
Nationale and other national Libraries were also emerged during this period. 
August, Duke of Braunschweig (1579-1666) founded his library in 1604 that later 
became the Herzog August Bibliothek at Wolfenbuttel, one of the finest libraries 
in Europe. A library assembled by Friedrich Wilhelm of Brandenburg was 
established in 1659 and later became the Prussian State Library. The British 
museum in 1753 came out by merging the private collections of Sir Hans Sloane 
(1660-1753), Sir Robert Cotton (1571-1631), Robert (1661-1724) and Edward 
Harley (1689-1741); it was further enlarged by the addition in 1757 of the British 
Royal Library, containing books collected by the kings of England beginning with 
Edward IV (Arns, 2010). 
In due course, some valuable libraries emerged in America e.g. the 
University libraries of Harvard, Princeton, Yale; the New York Public Library; the 
Library of Congress and the American Antiquarian Society. Meanwhile in North 
America, the movement of social and subscription libraries was underway. 
Benjamin Franklin (1706-1790), a scientist and scholar had established the library 
company of Philadelphia in 1731.By the mid-eighteenth century social and 
subscription libraries were established in Europe. In the Far East, the Qing 
Dynasty reigns of K'ang Hsi (1662-1772) and Ch'ien-lung (1736-1795), had 
issued instructions regarding proper maintenance of imperial library. Western 
works on science and astronomy were translated and added into the imperial 
library. Ch'ien-lung's Four Treasures Library was the greatest contribution to 
China. It had the collection of 36,000 volumes in Chinese, Philosophy, History, 
Literature and other subjects. Social libraries that were established during 
Arns, J.W. (2010). Libraries. In M.J.Bates&M.N. Maack (Eds.), Encyclopedia of Library and 
Information Sciences(2"^ ed., vol. 5, p.2084).London: CRC press, 
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eighteenth century demonstrated the value of reading to sophisticated citizenry of 
the times and became the predecessors to the present tax-supported free public 
libraries. 
2.3.4.2 The Nineteenth and the Twentieth Century 
In the early nineteenth century, two major developments took place, \ iz 
concept of free public libraries and establishment of National libraries. 
Consequently, a few national libraries such as those of Lisbon (1796), The Hague 
(1798), Washington, DC (1800), Budapest (1802), Buenos Aires and Rio de 
Janiero (1810), Oslo (1811), Santiago de Chile (1813), and Reykjavik (1818) came 
into being (Ams, 2010). The National libraries had gradually assumed the role of 
keepers of the cultural record as well as leaders in organizing collections and 
services. They were also entrusted with the training of library staff. 
Around the turn of the nineteenth century, libraries had grown in size, but 
their growth had been messy, administration had become weak, standards of 
service were almost nonexistent, funds for acquisition tended to be inadequate and 
organization of collection lacked proper methods. Despite all this, the University 
library at Gottingen, Germany was a remarkable exception which took library 
functions fully beyond custodial and scholarly interests. 
By the middle of the nineteenth century, new ideas of the purpose and 
scope of learned libraries were taking shape everywhere. Within few years, the 
scenario of library services had changed. Antonio Panizzi (later Sir Anthony), who 
began working for the British Museum in 1831 had updated library administration. 
He observed the importance of a good catalog and to this end elaborated a 
complete code of rules for catalogers. 
Meanwhile, the public school movement led by Horace Mann, Henry 
Barnard and others had gained momentum and the benefits of extending public 
education provided an influential argument for the establishment of free public 
libraries, hi 1850, Public Library Act was passed in England to enable local 
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councils to levy a rate for the provision of free library facilities. By the end of the 
nineteenth century, a separate section for children had also been added in public 
supported libraries. (Arns, 2010a) 
The Twentieth century had resulted in the liberalization of ideas. Libraries 
experienced a dramatic growth after World War II. The ideas of John Stuart Mill, 
who had elaborated John Milton's idea of 'free press', heard in official documents 
of library practice in democratic societies. The society in the twentieth century had 
turned into the information society, hence special and research libraries emerged 
all around the world, which served as the vital part in the enhancement of 
Research & Development (R & D) activities and led the nations to improve their 
cultural and educational society. 
The growth of R&D activities sought new ways of communication and 
made the library an essential and popular institution in the society. There was a 
gradual change in the functioning of libraries from 'closed access' to 'open 
access'. The idea of bibliographic control of library's holdings had developed over 
the centuries culminating in today's policies and tools for classification and 
complementary means of bibliographic description. Arns (2010b) describes some 
of the landmark developments that had taken place for proper functioning of 
libraries in the area of library cataloguing is ' AACR' (Anglo American cataloging 
rules), which was developed in 1967 and revised as 'AACR 2' in 1988, 1998, 
2002. In 1974, standard for monographic description ISBD (International standard 
Bibliographic description) was developed and applied to non-book materials. 
Besides, a number of classification schemes were developed to facilitate location 
of documents in a specific library such as Dewey Decimal Classification by Melvil 
Dewey(1876). The library of Congress (LC) had developed its own classification 
system, Colon classification was devised by S.R. Ranganathan (1933) etc. In the 
pioneering days, libraries were only meant for posterity and preservation of 
records, but the system had gradually changed. Now with the preservation of 
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records, access to information had also become important. By this time. Libraries 
had developed as the mtellectual workshops to serve the purpose of higher 
learning. 
2.3.4.3 Libraries of the Twenty First Century 
The innovative environment obtained by the advent of information and 
commimication technology is the outlook of this century. Libraries toda> look 
enormously different as compared to the previous ages. The biggest challenge to 
libraries in the twenty-first century is to balance traditional roles and services with 
the new roles and services afforded by digital information technology.lt has 
opened a new range of services, created new population of users and made 
possible new modalities for carrying out the unchanged mission of libraries to 
support learners of all kinds. 
To keep pace with the fast occurring changes, new technologies are 
developed to store the treasures of knowledge in the form of magnetic tapes, 
optical fibers, computerized databases, compact discs, microfiches, microforms, 
online information retrieval systems, etc. Now a huge amount of knowledge can 
be packaged in a very tiny microchip or magnetic tape. CD- ROM databases 
containing valuable knowledgeand the same can be distributed to the end users. 
Adaptation to electronics by the libraries offers opportunity for the upheaval of the 
libraries from the traditional to the modem as well as advancement of ser\ ices 
provided to their users. E-publishing of books has reduced the span of time 
required for publishing. Today multiple books can be converted into electronic 
forms and stored into tiny electronic devices. This technical change has changed 
the set up of libraries. Libraries are now called by the names as electronic libraries 
or hybrid libraries, where besides manual systems most of the work is done b> 
computers and where with print form of documents, electronic materials are also 
kept in the libraries for the users.In the 2P' centurymore scientific and more 
organized reference services are being provided. Information services such as 
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Abstracting and Indexing services, Compilation of bibliographies, Online services 
such as Online Information Retrieval Systems, Online Public Access Catalog 
(OPAC) also came into existence.The style of services is totally electronic. 
Libraries are being computerized or automated to perform the various house-
keeping functions and provision of services to their users in the minimum possible 
time, thus saving the time of the users and keeping pace with the contemporary 
needs. The 2P' century is the era of networked libraries. With the advancement in 
the information technology, networking of libraries is being done increasingly to 
share the resources among libraries, so that the required information may be 
accessed while residing or working in any part of the world. 
At the same time the concept of Digital Libraries came into existence and 
initiatives had been taken globally to establish and develop Digital Libraries.The 
Digital Libraries seemed very beneficial to the users, as they can go online to 
locate, order and retrieve the required documents without leaving their workplace. 
The origin of Digital Libraries make the work much easier, quickerand it also 
overcome the geographical as well as time handicap.Users can visit the Library 
anytime, residing anywhere on the globe via internet. 
Although the the development of Digital Libraries signifies that users do 
not have to go to a building for some kinds of information, they still need 
assistancein locating the information they require. Hence, the concept of Libraries 
and Librarians as well can never be demolished. 
2,4 Role of ICT in Libraries 
Libraries which earlier used to be consideredas the store houses of 
knowledge, are now shifting their role from the custodian of traditional 
information resources to the provider of service oriented digital information 
resources. The introduction of ICT in the libraries has made a tremendous 
improvement and has changed almost all the functions and activities of libraries. 
The libraries which were performing all their operations manually with so much of 
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exertion and strain, are now being carried out easily, smoothly, expeditiously, 
effectively and pin pointedly. 
Information and communication technology (ICT) can be defined as the 
integration of computing, networking and information processing technologies and 
their applications.ICT comprises of two major technologies i.e.,Computer and 
Communication technologies which are also known as 2Cs.Computer technology 
is used for digitizing and processing of information whereas Communication 
technology helps us to transfer and disseminate this digital information to the end 
user. Computerization of libraries or automation of library activities is going taster 
and faster to keep pace with the advancing world. As this is the era of information 
explosion wherein it is difficult to store, preserve and process all the information 
and disseminate it pin pointedly& exhaustively to satisfy the user needs manualh. 
ICT provides the solution for all these problems. E-joumals, CD-ROM databases, 
online databases, e-books, and web based resources and a variety of other methods 
of information and communication are used to satisfy the diverse requirements of 
the users. 
2.4.1 Use of Computers in Libraries 
Computers were introduced in libraries in early 60s especially in developed 
coimtries. In factthe experimentation to automate library activities started mosth 
in Special and University Libraries. In 1970s computers not only performed the 
routine tasks of the library but also they were networked for the purpose oi 
resource sharing. By the end of first decadeof the twenty first century computer is 
being used in libraries to perform various functions. 
2.4.1.1 Library Automation 
It means the application of machines to perform different routines, 
repetitive and clerical jobs involved in the functions and services of libraries. 
Computers are used in libraries basically to perform two types of operations: 
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1. Housekeeping operations:These are those functions or tasks which are 
done in the background of a Hbrary so that it may fulfill its goal of 'service 
to the users'. The housekeeping operations include acquisition, cataloguing, 
classification, bar-coding of the source materials as well as serial control. In 
an Automated library, these functions are performed by computers. 
2. Information Retrieval: Information Retrieval deals with the techniques 
and processes of representation, storage and retrieval of information 
pertaining to source materials which can be documents, serials, microfiche, 
microfilm, CD ROM/DVD ROM databases etc. 
Besides, the automation of libraries has made various library and 
information services very simple and economical. It has also made the CAS 
(Current Awareness Services) and SDI (Selective Dissemination of Information) 
services for the users very easy and active and many queries and demands of the 
users are fulfilled by it. 
2.5 Internet in Libraries 
The internet is an umbrella term under which different networks, small and 
big, freely exchange information all over the globe. Hence, the Internet can be 
defined as a worldwide network of computers communicating via protocols. The 
internet has become a vital part of library enviroimient today. It has transformed 
and completely changed the overall outlook of the library system and the way in 
which we view the library resources and services. With the help of web based 
library services, users can access the library resources round the clock and across 
the globe.The internet provides instant access to billions of information sources 
which include e-books, e-joumals, soiuid and video recordings and a variety of 
other sources.lt also provides links to various library sites. The internet has 
integrated nearly all library activities ranging from housekeeping activities such as 
selection of titles, ordering of books, payment of bills, circulation, technical 
processing of documents, to information retrieval and document supply services. 
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Libraries create their own websites to keep abreast their users about various 
products and events. A range of services such as bulletin board services, read) 
reference services, e-mail services, bibliographic database services, etc. are also 
provided by these library websites. Web OP AC helps the users to locate the library 
resources residing anywhere on the globe. Various other web pages can be created 
by libraries such as library portals, library blogs, gateways, etc. which provide 
useful information to the users. 
2.5 Online Services 
2.6.1 Content Alert Service: The library can provide the Article-Alert service to 
its users by downloading e-joumals in which some of them are available freely 
and can be uploaded on to the intranet. Elsevier's Science Direct is an example of 
this kind of service. The other major publisher, who provides Alert services (like 
ASAP Alert and Table of content Alert), is The American Chemical Societv 
(ACS). 
2.6.2 E-Translation Service: Most of the important scientific and research 
output is available in non-English languages which is also of utmost importance 
for the Scientists, Researchers, Engineers, Managers, Doctors, etc. To make 
available this foreign literature, libraries provide them translation services. Now 
translation service has also become automated in view of the emerging electronic 
environment which is termed as E-Translation service. Some software systems are 
also available which can translate the text from one language to another. 
2.6.3 Web-OPAC Service: In the digital environment, library holdings are noi 
only confined to library premises but it can be made available for the global access 
via the World Wide Web. Regardless of physical location, information is alwa>s ai 
the fingertips of the users whether they are homebound or a remote student. Web 
OPAC provides full searching options by author, title, subject, keyword and 
browse and many other functions through full customizable options. 
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2.6.4 Audio / Video Services: Libraries provide audio video services to serve the 
purposes of the users. Audio/ videocassettes/CDs can be loaned as well as 
accessed within the library to their users. Mainly these services are provided to 
disabled users.Certain print books are accompanied by AudioA^ideo CDs to serve 
users better. 
2.6.5 Online Reference Services:Now a days reference services are also 
provided online via e-mails orFAQ's through library website. Users can post their 
queries through email and library provides appropriate solutions to their queries. 
There are various online reference resources on the Web. Library make use of 
them for the benefit of its users. Some of the online reference services are as 
follows: 
• E-mail Reference Service: e-mail is the best way to provide reference 
services to the users. Some modem libraries have maintained the E-mail 
services. These are the personalized servicein which user individually 
contacts the reference librarian via E-mail while the librarian provides 
answers to their queries in the best possible way. 
• Chat- Reference Service: In this service,the user does not wait for the 
answer to the query. A growing number of libraries are now launching chat 
reference services. Libraries use sophisticated software systems for the 
online interaction between the user and reference librarian to make chat 
reference services more rich and useful. 
• Video- Reference Service: This is also a kind of reference service less 
successful than the above two. A reference interview can be conducted 
through video conferencing and user can get appropriate answers to their 
queries. 
• Online search Services: Libraries provide various online services to cater 
to the information needs of different user categories.The online search 
services of the library provide access to a wide range of databases which 
32 
Chapter- 2 Modern Library: An Overview. 
supplements the databases searchable through Hbrary catalogues or library 
websites. 
2.6.6 Current Awareness Services (CAS) 
Current awareness service is provided by the libraries in anticipation of the 
demand to keep abreast their users with the new arrivals in the libraries. CAS is 
provided in the form of Routing of journal contents, Research in progress, bulletin 
boards etc .Now these services are provided through computers. 
2.6.7 Selective Dissemination of Information (SDI) 
H.P. Luhn in 1961 proposed a project to use computers in the provision of 
Current Awareness Services(CAS) and Selective Dissemination of Information 
(SDI). Selective dissemination of information is the service that provides on 
demand, the exact tailored information to their users. SDI service has four phases 
that are Selection, Notification, Feedback and Modification. It is for 
scientists, researchers, managers, who have very less time and cannot waste their 
time in literature searching to get the required information. There are three types 
of SDI: 
• Batch SDI: It is known as offline SDI. In this service requirements of man> 
users are combined together in batches and then the database is searched 
• Online SDI: In this type inverted files are used which provide direct access 
to any portion of the file. 
• CD-ROM Based SDI: In this, the required information is searched from 
the intemet,downloaded on CD-ROM and distributed to the required 
usersin offline or online mode. 
2.6.8 Bibliographic Database Services 
These services would enable library staff to search bibliographic databases 
developedby different information centers. In order to disseminate the current 
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information and retrieve retrospective information,there are three types of 
bibliographic databases' given as under: 
1. Retrospective database in core areas built on the computer facility at the 
sectoral and other information centre: These databases comprise 
bibliographic citation abstracts of world information on magnetic tapes 
which are acquired from foreign databases producers as well as locally 
produced machine readable databases of hidian bibliographic information. 
2. Retrospective database in peripheral low users:there are no usage areas, 
available through international search Systems like DIALOG, BRS and 
ESA which can be accessed through appropriate gateways. 
3. Retrospective database on CD-ROM for secondary information: they are 
available for useful and thrust areas from which service could be generated 
nationally. 
Some examples of databases in various fields in core areas are as follows :-
Science and Technology: 
• CA search for chemistry 
• BIOSIS for biological science 
• INSPEC for Physics and Engineering 
• COMPENDEX for engineering 
• MEDLARS for bio-medicine 
• AGRIS for agriculture 
• GEOREF for earth Science 
Social Science and Humanities: 
• Sociological Abstracts for Sociology 
• ERIC for education 
• INFLIBNET is the regional level unified database which captures all forms 
of information 
'. Mittal,S.(2005). Digital library resources. New Delhi:Ess Ess,pp.l41-142 
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2.6.9 Subject Gateways: Subject gateways offer sets of webpages that includes 
lists of links to resources on a defined subject area.These provide easy access lo 
resources on a particular subject. According to Place (2000) "Subject gateways are 
Internet- based services designed to help users locate high quality information that 
is available on the Internet. They are typically, data bases of detailed metadata (or 
catalogue) records which describes Internet resources and offer a hyperlink to the 
resources." The subject gateways are meant to assist the users locating relevant 
and high quality information on a defined subject.There are number of subject 
gateways available on the web for different subject areas such as Subject 
Information Gateway in Information Technology (SIGIT), INFLIBNET subject 
gateway on Indian electronic resources (INFOPORT) etc.SciGate: Science 
Information Portal (IISc), Aerolnfo: Aerospace Virtual Library (NAL) etc are 
some of the open access subject gateway services. 
2.6.10 Web Portals: A portal is a Web site or Web service that provides 
information content to serve a specific community such as a community of cancer 
research.Web portals allow individuals to receive news, find and talk to one 
another, build a community, and find links to other Web resources of common 
interest.Library portals are basically the subset of web portals that serve specific 
academic research communities. These provide links to an institution's resources 
by listing them for users and creating a direct link to the native interface of each 
resource (Sadeh & Walker, 2003). Biotech Portal @ IIT Delhi, Library Portal @ 
IIT BCharagpur are the examples of Library portals. 
2.6.11 Blogs: Blog, short for Weblog, is a Web site that contains brief entries 
arranged in reverse chronological order. Blogs are of numerous types ranging from 
personal diaries to news sites that observe developments on anything from Outer 
Mongolia to copyright law, A blog can be created individually or by group or 
community.Libraries are seeking blogs as a means to market library resources. 
(Pitcher, 2003) 
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1.1 Electronic Books (E-Books) 
E-Books or Electronic Books, constitute the new trend in the world of 
paperless media. These are available on CD-ROM or on Web. E-Books are 
defined as 'a term used to describe a text analogous to a book that is in digital 
form to be displayed on a computer screen'. E- Books offer significant advantages 
to the reader as it can be easily accessed any time anywhere. It is possible to 
download many e-books to Personal Digital Assistants (PDAs) or the other 
handheld devices making them truly portable and redistributed for non-
commercial use. (Seeker, 2004) 
E -Books are very beneficial from the perspective of libraries because 
unlike print books they don't not require shelf space. There are many publishers 
who are offering E-Book services to the libraries or directly to the public. 
"Michael Hart at the University of Illinois started a project for the free availability 
of E-Books in 1971, under the name 'Project Gutenberg'. But h gained momentum 
only in 1991 and was the oldest project in the area. Some other sources are also 
offering free e-Books such as, the electronic text center at the University of 
Virginia established in 1992'". 
Some commercial E-Book services are given as under: 
• Netlibrary: It is found to be the first e-book service launched in 1998 by 
OCLC.It offers services to academic, public, special and corporate libraries. 
Netlibrary has the e-books from publishers such as McGraw Hills, IT Press 
and Oxford University Press."On 17* March 2010,this service of OCLC 
had been taken over by EBSCOhost,the comprehensive integrated 
eBookand database service. Now NetLibrary is discoverable through the 
EBSCO host platform and WorldCat.org as well"^. 
' Secker.Jane. (2004).EIectronic resources in the virtual learning environmenl.A guide for librarians 
(p.17).Oxford:Chandos publishing. 
' Vocus (2013).£BSCO Publishing to Acquire NetLibrary Division from OCXCRetrieved September 23, 
2013, from http://www.prweb.com/reieases/EBSCOPublishing/OCLC/prweb3739054.htm 
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• Questia: It came into existence in 1999.1t has been called the world s 
largest online library of e-books. It gives the facility to search at no cost to 
locate books and journals. It also offers other facilities to students such as 
to make notes in books they own, create personal bookshelves and create 
formatted footnotes and bibliographies using a variety of citation styles etc 
• Amazon Kindle e-books: Itallows uploadingeBooks from Word docs to 
the Amazon Kindle reader sales program.Amazon now offers a Kindle 
program to allow anyone to read a Kindle e-book via the web. 
Besides, many other free e-book services are available such as Get free e-
books, NewFiction.com, Lending Library, etc. 
2.8 Electronic Journals (E-journals) 
Electronic journals have brought the revolutionary changes in the world of 
scholarly communication. The e-joumals are simply serial publications, which arc 
made available in electronic form by two media CD-ROM and Internet 
Nowadays, most of the publishers are publishing both versions of the same 
journals, print as well as electronic journals. Some publishers such as 
Sciencedirect.com, Blackwell synergy, etc.offer online journals only. 
Two versions of E-joumals currently in the market are: 
i. Offline CD-ROM version 
ii. Online or Internet based journals 
Many libraries are acquiring CD-ROM versions. CD-ROM has a very high 
storage capacity. Many users can share the same data via networking at a single bit 
of time. Online or Internet based journals are those, which are provided through 
online hosts such as DIALOG online,MEDLARS, etc.The main advantage of 
these journals is that they provide timely access without any delay. 
Online or Internet based journals are of two categories such as Classic E-
joumals or Internet E-journals. These are originally distributed via web. Classic 
e-joumals are available free of cost and were initially distributed through e-mails. 
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Others are Parallel E-journalsthatcome with the print journals. These are simply 
an e - form of the print journals and contain the full text of the journal. 
2.8.1 E-Journal Consortia 
Rising cost of journals and dwindling library budgets are the main 
problems due to which many libraries are unable to buy all the required journals 
for their users. Thus libraries are now adopting a new way of sharing resources to 
overcome this problem in the academic interest of the users.This new trend is 
called as "consortium" of libraries to achieve common objectives. Library 
consortia aggregate libraries in order to share and benefit from the collections of 
their e-resources. 
Merriam-Webster dictionary defines a consortium as "an agreement, 
combuiation, or group (as of companies) formed to undertake an enterprise beyond 
the resources of any one member'". 
Consortium is all about the sharing of resources and improving access to 
information. It is a coordinated and cooperative effort of two or more information 
agencies bound with the formal agreement for sharing E-joumals and achieving 
mutual objectives. Publishers are also finding it easy and convenient to transact 
with the group rather than communicate with individual libraries. Apart from the 
licensing of electronic resources, Library Consortium provides many other 
facilities including union catalogues, cooperative collection development, 
digitization, preservation, shared human resources and also shared expertise. 
Someprominent libraryconsortia that are functional in India are: 
2.8.1.1 CSIR Library Consortia (Council for Scientific and Industrial 
Research): Also knovra as National Knowledge Resource Consortium (NKRC) 
came into existence in the year 2009 by National Institute of Science 
Communication and Information Resource (NISCAIR). It is a network of libraries 
and information centers of 39 CSIR and 24 DST institutes.Today, NKRC facilitate 
Consortium. (2012). In Merriam Webster dictionary [online]. Retrieved October 12,2012, from 
http://www.merriam-webster.com/dictionary/consortia 
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s access to 5,000+ e-joumals of all major publishers, patents, standards, citation 
and bibliographic databases.Apart from licensed resources, NKRC is also a smgle 
point entity that provides its users with access to a multitude of open access 
resources. (CSIR, 2013) 
2.8.1.2 UGC-Infonet Digital Library Consortium: UGC-Infonet E-Joumals 
consortium initiative was undertaken by the Indian University Grants Commission 
(UGC) to facilitate free access to scholarly journals and databases in all fields and 
disciplines by the research and academic community across the country The 
programme is wholly funded by the UGC and executed by the INFLIBNET 
(Information and Library Network) Centre, Gndhinagar. All universities including 
14 National Law Schools come under the purview of UGC have been provided 
UGC-Infonet connectivity and access to scholarly e-Journals and Databases. Fhe 
consortium' provides link to around 25 e-resources containing approximately 9081 
titles, 6 Bibliographic databases and 4 open access resources. 
2.8.1.3 INDEST Consortium (Indian National Digital Library in Engineering 
Science and Technology): recently named as INDEST - AICTE Consortium 
was set-up by the Ministry of Human Resource Development (MHRD) on the 
recommendation made by the Expert Group appointed by the ministry under the 
chairmanship of Prof. N. Balakrishnan.The Consortium has an active mailing list 
and a Web site hosted at the IIT Delhi.The INDEST^ consortium at present 
provides link to 24 Full-Text e-resources that includes 37045 titles, 5 bibliographic 
databases and 4 open access resources.AU electronic resources being subscribed 
are available from publisher's website. 
Apart from this, there are other consortium functional in India to cater to ihe 
need of e- journals of various institutes such as FORSA library consortia, N-LIST 
consortium, DRDO consortium, etc. 
' UGC-INFONET (20l3).E-Resources@UGC-Infonet Digital Library Consortium.Retnexed October 3. 
2013, from http://www.inflibnet.ac.in/econ/dowTiloads.php 
^INDEST-AICTE consortium (2013). Downloads at INDEST-AJCTE.ReUieved October 3. 2013. from 
http://paniit.iitd.ac.in/indest/downloads.html 
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2.9 Electronic Publishing or E- Publishing 
Electronic publishing or E-publishing is another important development of 
ICT. It is a process of submitting the information in electronic format or digital 
format and published online via the Internet and local area networks (LAN) or in 
stand-alone formats such as CD-ROMs and diskettes. 
E- Publishing is actually an agglomeration of Electronic technology, computer and 
communication technology,and publishing all together comprising electronic 
publishing technology. It may be represented as follows. 
E-technoIogy +Computer and Communication+ Publishing=E-Publishing 
Electronic publishing plays an important role in library and information 
centers. It speeds up dissemination of information and improves the services of 
libraries. There are two categories of E-Publishing namely: 
• Off-line E-publishing: It is of purchaser control in which purchaser can 
use the product a number of times without any charge. 
• Online E-publishing: It is of publisher control in which purchaser has to 
pay charge each time for using the products. 
Among off line E-publishing, the DTP or Desktop Publishing has revolutionized 
the field. The DTP comprises of word processing elements and computerized page 
layout and software including multifunctional personal computer. 
The onlineE-publishingis further categorized as Videotext Transmission Systems 
and Teletext Transmission Systems 
• Videotext Transmission Systems: It generally interconnects the user with 
a remote computer database by wire so as to search the database actively 
for information. 
• Teletext Transmission System :It allows TV broadcast station to transmit 
screens full of text and graphic information. 
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2.10 Digital Library 
A paradigm shift has occurred in the manner of using, creating, distributing 
and management of information with the introduction of digital libraries. Digital 
libraries provide wider benefits to the users worldwide. With Digital Libraries, the 
search functionality has been improved and access to information has become 
quicker. Users can get required information and services beyond the boundaries of 
time and geographical locations. 
The essential growth of the activities in the field of digital library 
development was seen in the early 90s, when technologies and informational 
means of secure preservation, operative processing and effective use of large 
volumes of information in different formats were invented. It was at this time that 
projects of digital libraries were being prepared in a number of countries. Some of 
them served as a basis for the existing National and International programs. 
2.10.1 Definitions 
According to Lesk' (1997)"Digital libraries are organized collections of 
digital information. They combine the structure and gathering of information 
which libraries and archives have always done, with the digital representation that 
computers have made possible". 
Arms^  (2001) defines digital library as "A digital library is a managed 
collection of information, with associated services where the information is stored 
in digital formats and made accessible over a network." 
Digital libraries make possible the availability and accessibility of the 
worlds' most important literature and information sources available in different 
format, which formerly libraries could not collect and deliver comprehensiveh. 
Digitization of materials meant for the lifelong preservation of valuable resources 
as well as the nation's cultural heritage. The aim of the Digital libraries is the easy 
^Lesk, M. (1997). Practical digital libraries: Books, bytes, and bucks. San Francisco; Morgan 
Kaufmann.pp.xxix, 3. 
^Arms, W.Y. (2001).Z)/g/to//;Ara/-;>.y.Cambridge:MITpress.pp.2. 
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availability of the latest information to the end user through a variety of platforms 
on twenty-four hour basis. 
Digital libraries vary on the basis of their implementation. They are 
interchangeably called by the names as follows': 
1. Institutional Repository (IR): It is an academic or research institution where 
digital library is used for organizing and preserving internally generated resources. 
2. Document Management Systems (DMS):These are implemented in corporate 
intranet systems to manage documents generated in the institution 
3. Content Management System(CMS): They are implemented in corporate 
institutions to collect, organize and preserve different types of communications 
like e-mail & messeges, discussion lists, etc. having technical content between the 
employees. This again forms a valuable knowledge management activity of the 
institution. 
2.10.2 Objectives 
Digital libraries play an important role and solve major problems of the 
geographically distributed users. Digital libraries provide much of the 
opportunities to the learners to store the information as well as the proper use of it. 
The two primary goals of digital libraries are 'to digitize the material for 
preservation'and 'access digital information via communication channels'. 
2.10.3 Software 
Software is a set of programs which enables computer to execute different 
tasks. Broadly Software systems are categorized into two categories i.e. 
Proprietary software and Free or Open source software.Proprietary softwares are 
those in which legal rights remain exclusively with the copyright holder whereas 
free or open source softwares are those in which source code is available free to 
users for modification and use.Open source softwaresystem isfreely available on 
the web, easy to download and offer the solutions to construct customized 
Kumar,M.,Rajencira,P.& Rajendran,S.(2006,June).lmplementing Digital library in academic institution:A 
practical approach.^e/pro bulletin,lO (1),8. 
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applications for handling and providing digital collections.Due to customization 
and modification facilities, librarians generally look for Open source software 
system for establishing Digital Libraries. Some digital library software packages 
are DSpace, Greenstone Digital Library Software (GSDL), GNU E-prmts-
Ganesha Digital Library Software, Libraonix Digital Library system, etc. 
2.10.4 Metadata 
Metadata is structured information associated with an object for purposes of 
discovery, description, use, management and preservation. Metadata is a new word 
based on old concept and is used in the realms of digital library because it is the 
key to resource discovery and use of any document. Somemetadata standards 
useful for the development of digital libraries are (i) Dublin Core metadata 
(ii)MODS (Metadata Objects Description Scheme), (iii) METS (Metadata 
Encoding transmission Standard), (iv) EAD (Encoded Archival Description), (v) 
PREMIS (PREservation Metadata Implementation Strategies) etc. Dublin core is 
the prominently used metadata that facilitates the meaningful sharing of metadata 
between repositoriesand thus increasing interoperability. 
2.10.5 Interoperability 
Interoperability is the ability of the information and communication system 
to support data flow and to enable the exchange of information and knowledge, so 
that the users of one library can be able to access and view material housed in 
another library. In other words. Interoperability allows to access information 
across digital libraries around the world. It is an essential feature for federated 
information architecture to work in diverse settings and is a key concept for large 
scale persistent digital libraries. 
2.10.6 Digital Preservation 
Preservation of digital documents is an important issue in building digital 
libraries. Digital preservation is a broad term used to describe both the upholding 
and safeguarding a digital resource into the predictable and the distant future. It is 
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a crucial part of the creation and administration of any digital collection.Harrod's 
Librarian's Glossary defines Digital Preservation as"the methods of keeping 
digital materials alive so that they remain usable as technological advances render 
original hardware and software specifications obsolete"'. 
In the preservation of digital materials, the real concern is technological 
obsolescence. Technological obsolescence in the digital age is like the 
deterioration of paper in the paper age. 
There are three types of "preservation" as follows:^  
• The preservation of the storage medium: The media used to store digital 
materials become obsolete in two to five years, because of availability 
better technology. Consequently, materials stored on older media could be 
lost because over the years, there will no longer be the relevant hardware or 
software to read them. Thus, libraries will have to keep moving digital 
information from one storage medium to the other. 
• The preservation of access to content. This form of preservation involves 
preserving access to the content of documents, regardless of their format. 
While files can be moved from one physical storage medium to another, 
what happens when the formats (e.g., Adobe Acrobat PDF) containing the 
information becomes obsolete? This is a problem perhaps bigger than that 
of obsolete storage technologies. One solution is to do data migration, that 
is, translate data from one format to another preserving the ability of users 
to retrieve and display the information content. However, there are 
diftlculties in migrating data because data migration isnot only costly 
business but also there are as yet no standards for data migration. In 
addition to that, distortion or information loss is inevitably introduced every 
time data is migrated from one format to another. 
'Prytherch, R. (2005). Digital preservation. In Harrod's Librarian's glossary and reference book (10* 
ed.p.214). England: Ashgate. 
2Cleveland,G.(1998,March).Digital libraries: definition issues and challenges./FL/lA'£7".Retrieved June 20, 
2012, from archive .ifla.org/vI/5/op/udtop8/udt-op8.pdf,pp.6 
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" The preservation of fixed-media materials through digital technology: 
Thistype of preservation involves the use of digital technology as a 
replacement for current preservation media(say microforms). Again, there 
are no common standards for the use of digital media as a preservation 
medium. In this regard, digital preservation standards need to be developed 
to facilitate the constant storage and sharing of digitally preserved 
materials. 
2.10.7 Access to Digital Contents 
Accessibility to the documents/ information is important for the user's point 
of view. Proper quick and easy retrieval of information enhances the qualit\ ol 
services provided by the digital libraries. A text search can be conducted b\ 
entering a single search term or a phrase comprising more than one term. Keyword 
search is the simplest search facility offered by a digital library retrieval system. 
There are various types of searches such as Boolean searches, Truncation. 
Proximity search, etc. which are provided by digital libraries to access their 
contentfor the maximum use of their material. Besides that, there is an 
importantsearch facility provided by digital libraries calledas Federated Search 
facility. 
Federated search also known as meta-searching allows users to search 
multiple databases with a single query. Libraries nowadays are subscribing a 
number of research databases. It is quite difficult to know for the user which 
database will meet their query. To search dozens or hundreds of databases.the 
popularity of the federating search system is growing in the libraries which contain 
a large number of electronic resources unlike simple search engines. Federated 
search engines translate users' input to the native search syntax of 
databases developed by multiple vendors. Federated searching technology is still 
developing rapidly and expected to improve in the coming future 
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2.10.8 Copyright Concerning Digital Libraries 
Copyright is the most troublesome barrier to the development of a digital 
library,because of it, libraries are unable to freely digitize and provide access to 
material which comes under copyright restrictions. Digital objects are less fixed, 
easily copied and remotely accessed by multiple users simultaneously, hence there 
are certain mechanisms called 'Digital Rights' management that allow digital 
libraries to provide information without violating copyright, these are: (Agnew, 
2008) 
• Authentication: It authorizes users and ensures that they are who they 
claim to be. 
• Authorization: It is the process that determines whether an authenticated 
user may access a particular resource or perform some actions. 
• Identity management: This makes it possible to customize the library 
familiarity for each user and make library services more convenient. 
• Providing copyright status of each digital object and the restrictions on its 
use or the fees associated with it. 
• Handling transactions with users by charging them for a copy or by 
passing the request on to a publisher. 
2.10.9 Digital Library Initiatives in India 
Digital Library projects in India started on a large scale in the mid 90s. 
Various government and non government agencies. Institutions, NGO's, 
associations, corporate agencies, etc. are being digitized by converting their 
material from analog to digital. Some major digital library initiatives are as 
follows :-
2.10.9.1 Social Science Cyber Library': The Aligarh Muslim University has 
taken a pioneering step under the leadership of Prof. Shabahat Husain (a Professor 
of Library & Information Science), Dean of the Faculty of Social Sciences under 
^ Social Science Cyber Library.(2013 December). About.Retrieved from http://socsccybraryamu.ac.in/ 
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the patronage of Lt. Gen. Zameer Uddin Shah (Vice Cancellor) to establish the 
first Social Science Cyber Library in the world. The same was inaugurated by His 
Excellency Shri Pranab Mukherjee, the President of India on 27* December, 2013. 
The library is aimed at providing access to the freely available e-resources in form 
of e-books, e-joumals including in-house publications, web courses, video lectures 
of eminent scholars, web sites. Data bases, Subject Gateways and a host of 
software packages, pertaining to the Social Sciences. The cyber library is expected 
to serve the social scientists across the globe. The interface is in English.lt is 
established on CALIBER software. The contents is in many languages such as 
English Hindi, Guajarati and Urdu. 
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Figure 2.1: Social Science Cyber Library 
2.10.9.2 Vidyanidhi: E-Scholarship Portal & Digital Library': Vidyanidhi 
(Sanskrit word meaning 'Treasure of Knowledge') is the earliest digital library 
project for electronic Theses and Dissertations (ETDs), initiated by the University 
'E- Scholarship Portal & Digital Library (2004).Retrieved January 2, 2013, from www.vidyanidhi.org.in 
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of Mysore in collaboration with the Department of Scientific and Industrial 
Research (DSIR), Ford foundation and Microsoft India. Its aim is to enhance 
visibility of Indian Doctoral research to global audience. DSpace open source 
software has been used for developing Vidyanidhi. It consists of two types of 
databases, a bibliographic database and a full text database.lt is multilingual 
offering services in three languages, Hindi, English and Kannad. The collection of 
Vidyanidhi is 5482 items till date. 
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Figure 2.2: Vidyanidhi home page 
2.10.9.3 Kalasampada: Digital Library Resources of Indian Cultural 
Heritage (DL-RICH)': Kalasampada, a digital library of indigenous cultural 
heritage, was established by the Indira Gandhi National Centre for Arts (IGNCA) 
Indira Gandhi National Center for Arts (IGNCA).(n.d.).Retrieved January 2,2013, from 
http://www.ignca.nic.in/dlrich.litmi 
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with the support from India's Ministry of Communications and Information 
Technology. DL-RICH serves as a means to preserve as well as access to the 
distributed fragments of Indian Arts, aesthetics and culture. The digital library 
provides online access to rare books, paintings, sculptures, handicrafts, rare 
photographs, monuments, manuscripts and textual, graphical & multimedia 
resources as well. It also hosts a Sanskrit repository named 'Gaudia Grantha 
Mandira' that includes more than 400 chapters from different oriental texts. The 
repository is also functional in Hindi language imder the name 'Cultural Heritage 
Digital Library in Hindi (CHLDH)'. Kalasampada has received the 'Golden icon' 
award by the Department of Administrative Reforms and Public Grievances, India, 
under the category, best documented knowledge and case study, for its exemplary 
implementations for e-govemance initiatives for the year 2007. The Total 
Collection of Kalasampada as on (30-09-2013) includes over 50 Lakh folios of 
manuscript, over one lakh slides, 4000 photographs, IGNCA published books, 
Kalakalp (IGNCA's Joumal)and Vihangama (IGNCA's Newsletter), over 400 
hours of audio and video and approximately 50 Walkthroughs. 
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Figure 2.3: Kalasampada Digital Library 
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2.10.9.4 Traditional Knowledge Digital Library (TKDL)': TKDL is a well 
known Indian digital library initiative set up in 2001, by National Institute of 
Science Communication and Information Resource (NISCAIR), Council of 
Scientific and Industrial Research (CSIR), New Delhi in collaboration with the 
Department of Ayurveda, Yoga and Naturopathy, Unani, Siddha and Homeopathy 
(Deptt. of AYUSH), Ministry of Health & Family Welfare, Government of India. 
It deals about medicinal plants and formulations used in Indian systems of 
medicine (such as Ayurveda, Yoga & Naturopathy, Unani, siddh). The project 
TKDL aims to protect the ancient and traditional knowledge of India from misuse 
through bio-piracy and fake-patents. TKDL has documented the traditional 
knowledge in electronic form and classified asper International Patent 
Classification Systems (IPCS).It is a representive database, as reported through its 
website, containing 1200 formulations selected from various classical texts of 
Ayurved, Unani and Sidha systems of medicine that are used to treat about 186 
diseases.At present it provides access to 2.50 lakh Medicinal Formulations, 
available to patent offices only under TKDL access agreement. 
f lis*''^ '*'*^ '^ """^  "'XSSUHlHHHHHHHHJHiHHHHllUHHHHHHHHHUiHHHHHlHHHHIHHfiflfiMtfHI 
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Figure 2.4: Traditional Knowledge Digital Library 
'Traditional ICnowiedge Digital Library. (2001). Retrieved January 3, 2013, from 
http://www.tkdl.res.in/tkdl/langdefaultycommon/Home.asp?GL=Eng 
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2.10.9.5 Digital Library of India (DLI)': It is the greatest digital library project 
in South Asia, hosted by Indian Institute of Science, Bangalore. It is a part of 
Universal Digital Library project (UDL) and Million Books Project, hosted by 
Carnegie Mellon University, USA. It is accessible through three portals, hosted in 
three big cities, i.e. Bangalore, Noida and Hyderabad. 
DLI project started establishing Regional Mega Scanning Centres (RMSCs) 
and other scanning centres across the country for balancing digitization of rare 
books, rare periodicals and other literature, including manuscripts and copyright-
free or out-of-print books. DLI established five RMSCs across the country at 
Hyderabad (HIT Hyderabad), Kolkata (C-DAC Kolkata), Allahabad (HIT 
Allahabad), NOIDA (C-DAC Noida) and Bangalore (IISc Bangalore).All RMSCs 
started networking with source libraries in their localities for obtaining the books 
required for digitization. Majority of books selected for digitization were Indie 
language books published in all official languages of India, including in English 
(Das, n.d.). It covers all major Indian classics published before 1900 for free 
availability to Global users.As on 2013 (September 20), DLI had scarmed 475945 
books.The Project has also been started in Maulana Azad Library, Aligarh Muslim 
University, Aligarh since 2009. 
Any Sutai*ci •-
,CVMt» J ^S%f«hJ 
( » >jir>«t.» 
J>iffitiil I^ihrtiry *>f ItttUti 
\j^ \ .. K 
U n a f c « 
• C M U OtMA* 
• rTll.i,TifMB>'tll 
' -1 
• 
Aatronorny 
Biottctvncv* 
,. i •[ I *^~ ' 
• Iba tUndu 
f v i * i i u « r r t p l « 
(Tfllugu. Elanitkni) 
Figure 2.5: Digital Library of India 
' Digital Library of lndia.(n.d.). Retrieve January 3,2013, from http://www.dli.emet.in/ 
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2.10.9.6 Digital e-Library (Dware Dware Gyan Sampada/providing books at 
your Doorsteps): The project was initiated by the centre for Development of 
Advanced Computing, Noida (CDAC, Noida). The goal is to promote literacy by 
providing, initially, with the target of approximately one million digitized books at 
the doorsteps of common citizens. Digital e- Library project consists of a mobile 
van which is equipped with internet cormectivity, muhimedia laptop, laser printer, 
Automatic book-binder and other necessary accessories. Schools in villages. Adult 
learning centers, Local Panchayats and other remote areas are covered under this 
program. It covers the states such as Delhi, Uttar Pradesh, Haryana, Madhya 
Pradesh, Himachal Pradesh, Uttarakhand, Punjab, Rajasthan and Bihar. It provides 
full text e-books in English and Hindi language. (Das, 2008) 
2.11 Conclusion 
Expeditious and enormous growth in the literature and increasing 
information thrust of the people lead to the drastic changes in the collection, 
organization, storing and dissemination of information in libraries. Libraries are no 
more store houses of books but have become intellectual centers.The introduction 
to information and communication technologies to the library and information 
centers has completely changed the way the information is organized, collected, 
stored and disseminated. Computer handles almost all the activities of libraries 
such as Acquisition, Issue, Return, Technical processing. Serials management, etc. 
Internet/ World Wide Web has also solved many problems and helps in providing 
the value added services to the users. The advent of digital libraries has reduced 
the geographical handicap byenabling the globally dispersed users to access 
dispersed knowledge contents anywhere and anytime. New and modified services 
are provided by these libraries and the vice-versa links to other resources, Blogs, 
Subject Gateways, Portals are also possible. 
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Review of Literature 
3.1 Introduction 
One of the first steps for undertaking a research study is to review the 
literature related to the topic of study. It helps in building the foundations of 
research. For the purpose of present study literature produced from 2003 to 2014 
has been reviewed in the following paragraphs. The contributions have been 
arranged according to the descending chronological order. 
3.2 Review of Related Studies 
Rahman and Mezbah-UI-Islam (2014) conducted a study to spot out 
various institutional repository (IR) initiatives taken by Bangladeshi institutions. 
The purpose of the study is to identify prospects, exploring strategies, and framing 
guidelines for building IRs in Bangladesh. The authors described the benefits of 
IRs, challenges and issues faced while building IR including Software, hardware. 
Cost, planning, etc. The study explored the existing status of practicing IRs in 
Bangladesh with special reference to ICDDR, B and BRAC University. The 
authors also identified the trends at National and Global level of IRs. The authors 
found with the study that DSpace is the widely used software platform followed 
by Eprints and Greenstone for developing IRs in Bangladesh. The authors 
concluded that implementation of IRs in Bangladeshi institutions is still in the 
preliminary stages. The government should promote the research and 
development-based support of initiatives on digital preservation and digital 
repositories, and should develop policy guidelines for the development and 
promotion of institutional repositories in Bangladesh. 
Sahu and Arya (2013) conducted a study with the goal to analyze the 
awareness of open access publishing among researchers and facuhy members of 
Indian institutions, and to evaluate the development of open access initiatives in 
57 
Chapter- 3 Review of Literature 
India through a survey that was conducted among the researchers of IITs and IIMs 
in July-August 2012 by using a closed ended questionnaire. The authors had 
chosen to conduct this study by enumerating three gaps in the literature that are (i) 
existing literature on open access focuses mainly on the overall growth and means 
of achieving it with little attention to its development and India's contribution 
toward the same, (ii) only a few studies have been conducted on the awareness of 
open access among the researchers of India, (iii) only a few researchers have 
focused on discipline-wise contribution to open access journals. The study would 
also try to identify awareness of open access among researchers of India. The 
results of the survey showed that the awareness level of open access literature and 
initiatives among the Indian research community and scientists is low but is 
gradually increasing. The Authors concluded that Open access publishing is 
gaining prominence day by day in India. There are many projects in progress with 
the support of government as well as private agencies. Authors are now publishing 
their papers in open access journals, IRs and by self-archiving. Due to increasing 
efforts of India, the country has reached the 4th rank in OA journals publishing in 
the world and ranked 7th in the world after Brazil in terms of number of IRs. The 
leading organizations and institutions of Medical Sciences, Science and 
Technology have been creating repositories and providing open access content. 
Singh and Gupta (2013) explored the concept of digital libraries and open 
source digital library software, named DSpace. The authors have described the 
need and importance, functions and collection of digital libraries. The authors also 
highlight various features of digital libraries and DSpace open source digital 
library software as well. The hardware & software requirements to establish digital 
libraries using DSpace along with the workflow process and uploading of content 
is also described by the authors. 
Singeh, Abrizah and Abdul Karim. (2013) evaluated the consent of 
Malaysian authors to self-archive in open access repositories. The authors 
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considered that the effectiveness of open access repositories to support 
knowledge-sharing is expected to be highly dependent on the readiness of authors 
to self-archive their research output. They adopted the Unified Theory of 
Acceptance and Use of Technology (UTAUT) model, which postulates the 
constructs of performance expectancy, effort expectancy, social influence and 
facilitating conditions on using technology. A web based survey method was used 
for data-gathering. The subjects of the study were authors within the five research-
intensive Universities in Malaysia. The findings of the study revealed that 
performance expectancy, effort expectancy, social influence and facilitating 
condition did not influence authors' behavioral intention to self-archive. Even 
though academic researchers tend to agree that institutional repositories are a good 
way of disseminating information and use them frequently, most of them have not 
fully embraced self-archiving in institutional repositories. The authors concluded 
that Self-archiving in institutional repositories will only be totally embraced if 
researchers are made aware of the benefits involved in self archiving. Awareness 
remains a substantial factor in determining the adoption of self-archiving. Therle 
is a need for open access advocacy campaigns to be carried out in universities and 
to institute policies that will enhance open access. These policies could be a means 
of improving and uplifting open access and the establishment of mandates will 
probably enhance self-archiving in institutional repositories. The authors 
suggested that as libraries have been seen as an ideal location for institutional 
repositories, repository admmistrators should come up with better ways of 
reconciling with publishers. This will enable them to shed light on researchers 
who are worried about copyright infringement rules because copyright remains a 
big obstacle to self-archiving in institutional repositories. The authors also 
concluded that the results did not provide strong support for the UTAUT model, 
and this conflicts with findings fhjm most previous studies in which it was found 
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that a statistically significant relationship existed for performance expectancy, 
social influence and facilitating conditions with behavioral intention of authors. 
Nyambi and Maynard (2012) in the study entitled ''An investigation of 
institutional repositories in state universities in Zimbabwe*' examined the current 
state of institutional repositories in Zimbabwe and the challenges and enablers for 
institutional growth, whilst evaluating the operational issues that might be 
affecting the setting up of institutional repositories. They conducted interviews 
with university librarians and personnel from the International Network for the 
Availability of Scientific Publications (INASP). The authors found that the current 
state of repositories has largely been influenced by the political and economic 
situation in Zimbabwe. INASP in collaboration with libraries support research and 
also setting up of the repositories. They concluded that the issue of repositories in 
Zimbabwe requires much attention and financial assistance from the government 
and universities themselves. 
Kumar G.H., Srinivasa V., Reddy M. and Chandra B.T. (2012) in the 
study titled ''India's contribution to Agricultural and Food Sciences through open 
access literature"', have evaluated the initiatives taken by India to make its 
scholarly output accessible to all by publishing them in open access resources such 
as open access journals or repositories. The authors conducted the review of the 
literature on the open access movement and also accessed openDOAR and 
openDOAJ. The results of the study revealed that India is continuously 
contributing in open access literature by some of the premier institutions, 
particularly in the agricultural sciences. The authors also highlighted the position 
of India in terms of number of journals in the Directory of Open Access Journal 
(DOAJ) and in the Open Directory of Open Access Repositories (open DOAR) at 
5* and 11* places in the world respectively. 
Ezema (2011) explored the potential of open access institutional 
repositories (IR) in enhancing the global visibility and impact of Nigerian 
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scholarly publication. The study was entitled with ''Building open access 
institutional repositories for global visibility of Nigerian scholarly publication. 
The author examined the problems of open access institutional repositories in 
Nigeria providing pragmatic suggestions that would address the challenges of 
making Nigerian scholarly publications accessible internationally. The author 
highlighted necessary requirements for building of institutional repositories with a 
road map for the development of functional institutional repositories in Nigeria. 
The author focused on the current situations in scholarly publications in Nigeria 
and examined the need for building of institutional open access repositories and 
their influence in the dissemination of scholarly research from the country to the 
international scholarly community. The author proposed the building of 
institutional repositories in Nigeria which includes creation of awareness on IR, 
government sponsorship of IR, development of information and communication 
technology infrastructure, use of effective advocacy, submission of electronic 
theses and dissertations, and self-archiving mandate. The author concluded 
that open access institutional repository is the most feasible means of ensuring the 
global visibility and impact of Nigerian scholarship. 
Mukherjee and Mohammad Nazim (2011) performed a study under the 
title ""Open Access Institutional Archives: A Quantitative Study (2006-2010X' ir 
which they analyzed the present trend of institutional archives worldwide. The> 
collected the data from various Directories of Institutional Repositories. The 
parameters taken were: quantity of institutional archives increased during last six 
years, country-wise contents of institutional archives, types of materials archived, 
subject coverage, software used, language, host domains, and policy of 
institutional repositories. The results of the study revealed that (i) there is a healthy 
growth of institutional archives in terms of quantity, however the growth is 
maximum in developed countries (ii)The subject analysis of the institutional 
archives indicates that the contributors in the field of health and medicine are more 
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interested to submit their materials in repositories (iii) DSpace is the widely used 
software(iv) Most of these materials were of English language (v)The policy of 
content inclusion, submission and preservation in institutional repositories is yet to 
be well defined 
Proven and Aucock (2011) undertook a study entitled "Increasing Uptake 
at St Andrews: Strategies for Developing the Research Repository''. They focused 
on the repository services which were developed at the University of Samt 
Andrews. It aims to maximize the full text open access repository benefits. The 
study elucidated the strategies for increasing the repository content, include the 
specific advantages of Current Research Information System (CRIS), use of 
library support services, and MERIT metadata. The authors concluded that the 
repository services give a way to maintain relationships of institution with the 
researchers. 
Wacha and Wisner (2011) overviewed open access institutional 
repositories and measured their value through their study under the title 
"Measuring Value in Open Access Repositories." They conducted a cross-sectional 
study of repositories at American Colleges and Universities across the academic 
spectrum, using citation indexing to recognize institution's articles and authors of 
highest impact. The study concluded that although open access institutional 
repositories promote access to information, encourage scholarly communication, 
and demonstrate institutional prestige, still the deposition in open access 
repositories lacks quality as the faculty members still not depositing their best 
work. 
Gohain (2011) performed a study under the title ''Current trend and 
development of institutional repositories in India" to make an assessment of 
existing functional institutional repositories in the Indian Universities and R&D 
organizations. The study discussed present trends and development of institutional 
repositories in India. The author provided an overview of some of the registered 
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institutional repositories, their total deposits, and use of various open source 
software for their development. The study revealed that the growth and 
development of institutional repositories in India is noteworthy with the significant 
increase of open access and digital library initiatives. 
Herring (2010 December/2011 January) discussed open access and its 
impact on libraries in the study entitled "Little Red Herrings- Can open access 
save us". It is noted that the subscription of periodicals is a large expense lor 
libraries. The study reflected the benefits of Open Access in libraries. The study 
also described the attempts of Scholarly Publishing and Academic Resources 
Coalition (SPARC) and Confederation of Open Access Repositories (COAR) at 
implementing Open Access. The author also highlighted the copyright such as 
Creative Common Licensing and the way it allows information to be shared 
through Open Access. 
S^nchez-Tarrag and Carlos Fernandez-Molina (2010) Conducted a 
study under the title ""The open access movement and Cuban health research 
work: an author survey to assess the level of knowledge about and the attitudes 
of the Cuban health researchers towards the open access movement A 
questionnaire was distributed among a group of Cuban researchers of several 
national health institutes to conduct a descriptive cross-sectional study. The results 
of the study revealed that (i) the best known initiatives for researchers were 
pubMed central, HINARI and BioMed central, (ii) The rate of publication in open 
access journals and deposit in open access was low, (iii) Around 85% of 
researchers agree to upload a copy of their papers into an open access repository if 
their institutions requests so. They concluded that there is a need for the promotion 
of the beneficial aspects of open access movement, as well as training and 
encouragement for researchers so that they can take full advantage of the potential 
of this movement. 
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Creaser, et al. (2010) elucidated the awareness of scholarly authors 
towards open access repositories and the factors that motivate their use of these 
repositories. The study was entitled with ''Authors' Awareness and Attitudes 
toward Open Access Repositories." They used mixed method to conduct their 
study that involved a questionnaire returned by over 3000 respondent. The study 
found that here is a good understanding and appreciation of the ethos of open 
access but the understanding of open access differs by disciplinary backgrounds of 
authors and their motivations for depositing articles within them. 
Abrizah (2009) reported on a web-based survey carried out on academics 
of a research intensive university in Malaysia, investigating their use 
of open access repositories, advocacy undertaken, and reasons for contribution or 
non-contribution to Institutional Repositories (IRs).The title of the study was ""The 
cautious faculty: their awareness and attitudes towards institutional repositories". 
The objectives of the study were to investigate (a) the issues in establishing a 
facility to provide open access to research materials, and (b) the potential of an IR 
and the requirements of a good digital repository in allowmg faculties to 
contribute resources to the institutional repository. The author conducted a survey 
by using both closed and open questions. The study explored that science-based 
faculty members were overwhelmingly in favour of permitting the deposit of 
research work. More than 60% of the respondents were in favour of depositing 
theses and dissertations. The study found that, as users, the academics wanted to 
find many more types of material in the repository and as authors, they were 
willing to deposit. Complete theses, post-prints and conference papers were 
acceptable to be deposited m the IR. The greatest deterrents are the ownership of 
copyrights and plagiarism. The reasons that may impede self-archiving are the pre-
print culture, publishers' policy, trust of readers and preservation. The study also 
found that a mandate from an institutional employer or a research funder to self-
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archive would meet with very little resentment and less resistance from the 
respondents. 
Wani, Gul and Rah (2009) undertook a study under the title "Open Access 
Repositories: A Global Perspective with an Emphasis on Asia". The study 
outlined the growth and development of open repositories registered with 
OpenDOAR database. The study threw light on various facets of open access 
repositories and tries to present a lucid picture of its overall development. The 
study also provides a detailed description of repositories in terms of continent, 
country and subject wise distribution. The study further brought to light detailed 
profiles of Asia. 
Bhat (2009a) conducted a study in which the author evaluated 
nine Open Access Repositories in the field of Computer Science and IT under the 
title "Opew Access Repositories in Computer Science and Information 
Technology: an evaluationrTh& repositories were taken from the OpenDOAR. 
The author sent Questionnaires via e-mail to repository administrators to ascertain 
the background, resources, content management policies, preservation policies, 
rights management, promotion, advertisement, services, and feedback 
and access statistics of the repositories. The resuUs of the study revealed that most 
of the repositories are (i) maintained by 1-2 faculty members on a part-time basis 
(ii) most popular software platform is Eprints on account of its excellent support, 
ease of installation, transparency of interfaces, configurability, OAI compliance 
and active development (iii) Most of the repositories follow policies for selection 
of content and submission of documents (iv) Most of the repositories have 
provision for withdrawal of content by the authors and voluntary faculty deposit 
policies (v) links are provided from library or departmental websites to most of 
the repositories for promotion and advertisement (vi) most of the repositories have 
provision for feedback fix>m users (vii) a few repositories provide access statistics. 
The study also found that there is no strategy so far adopted for long term 
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preservation and authors are responsible for ensuring copyright compliance of 
their articles in most of the repositories. 
Bhat (2009b) attempted to ascertain the success of open access repositories 
that are coming up in different institutions during the past decades in India by way 
of community engagement. The study was entitled with "'Community Engagement 
in Indian Open Access Repositories: a Deposit Activity Profile". The author took 
and analyzed the deposit profiles of 18 Indian open access repositories from 
ROAR for a period of one year from November 2007 to October 2008. The results 
revealed that some small repositories like openMED@NIC has daily deposit 
activity as compared to some larger repositories such as eprints@IISC, that has 
only 2 days of deposit activity during the period of one year. The study concluded 
that most of the repositories in India are not active with less or no community 
engagement. 
Lalitha Kumari (2008) reflected the concern for the under representation 
of Indian journals in the global knowledge base. The study was entitled with 
''Open access to Indian research: Indian STM journals online^'. The author 
outlined the international efforts with special focuses on Indian initiatives. The 
author stated that the problem can be solved by facilitating free access to scientific 
information in electronic form to users existing world-wide. The study highlighted 
the initiatives taken by the Indian Government for free availability of science, 
technology and medical journals for global audience. 
Chandel and Sumer (2008) discussed the need for developing institutional 
repositories for bringing visibility to their research output in a study entitled with 
"Issues surrounding Institutional Repository". They proclaimed that the 
contributions of the institutions' faculty and researchers remain diffused and 
scattered in various sources and some of them are hidden to the potential 
consimiers, as well inaccessible to the contributors of the research papers. They 
discussed the advantages of developing institutional repositories and also raised 
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certain issues such as copyright, author's concern etc., in depositing their best 
work in institutional repositories. They concluded suggesting the type of contents 
that should fall under the purview of institutional repositories and with what 
priority so that institutional repositories can cope up with the copyright and other 
issues. 
Bobay (2008) carried out a study entitled *'Institutional Repositories Why 
Go There?'' elaborated the significance of institutional repositories to 
geographically distributed students and users. The author outlined the importance 
of IRs that provides quick and easy access to the scholarly research, which 
previously are hidden in file cabinets, private computers and systems and are 
restricted to subscribers. The author indicated that it reduces the price and 
permission barriers thus reducing the cost and allows authors to self-select and self 
archive their scholarship into an open access repositories. The author also outlined 
the content of institutional repositories include dissertations, datasets, journal 
articles etc. 
Jayakanth, Mini, Usha and Sandhya (2008) carried out a study to 
highlight the NCSI'S experiences in using GNU e-prints software to create and 
maintain the open access institutional repository of IISc. entitled ''^ePrints@JISc. 
India's first and fastest growing institutional repository". The author found 
Eprints software as an excellent tool for creating and maintaining OAI-compliant 
repositories. The author discussed the best qualities of the software that (i) it can 
be set up easily even by the layman or those who have less knowledge of 
technology (ii) developers and the user community can give the technical support 
for the software (iv)New features are being introduced on a regular basis. 
Markey, St. Jons, Soo Young, Yakel and Kim (2008) elucidates the 
planning, pilot testing and implementation experience of Institutional repositories 
at Masters and Baccalaureate Institutions (M &BI) in a study under the title 
''Institutional repositories: The experience of master's and Baccalaureate''. They 
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conducted a comparative study with few operational institutional repositories (IRs) 
of research institutions. They carried out surveys to get the data from operational 
institutional repositories or IR implementation projects underway in research 
institutes. Their 'MIRACLE' study revealed that large research universities are 
advanced in the development of their IRS. 
Doctor (2008) undertook a study under the title '"Capturing intellectual 
capital with an institutional repository at a business school in India'' in which the 
author overviewed pilot implementation of institutional Repository at the ICFAI 
business school, Ahmadabad, India. The author distributed questionnaire to 
determine the usage of digital resources by faculty and research staff in scholarly 
activities and teachmg and to understand the need and use of an IR by the faculty. 
The study described the pilot implementation of the institutional repository by 
using open source software D space. The author foimd that faculty in Business 
school from different academic areas and teaching experience use digital resources 
for scholarly publications and teaching material. The author investigated that 
faculty and research staff shows a positive attitude towards the use and need of a 
digital institutional repository. The study discussed the limitation of implanting 
institutional repositories that are resuhed by the pilot implementations. The author 
concluded that ICFAI busmess school is one of the few business schools in India 
which has created a central facility for systematic archiving of the intellectual 
output of faculty and research staff, 
Moghaddam (2008) reviewed nine archiving initiatives of scientific 
journals created and supported by various organizations or institutions that include 
JSTOR, Portico, E-Print Repositories, and open access model, LOCKSS, OCLC 
Digital Archives, JISC pub med central and KBE-DEPOT under the title 
''Preserving scientific electronic journals: a study of archiving initiatives". The 
study provided a useful overview of the serial archiving initiatives and proves a 
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useful starting point to those who want to know about the archiving and enable 
people to get quick information about the existing archiving initiative to date. 
Kirsop (2008) outlmed the struggle of the researchers in developing 
countries and looked into the problems which scholarly communication is facing 
in developing countries. The study was entitled with ''Open access to publicly 
funded research information: the race is on" The author stated that open access is 
the only way to develop a strong and independent national science infrastructure. 
The author gave a detailed discussion about the progress of open access in 
developing countries and pointed out various parameters. The author concluded 
that developing countries are now recognizing the value of open and free access to 
published research articles which in return is fruitful to their academic 
communities and national economies. 
Aninachalam (2008) discussed the progress of open access in India in a 
conceptual study entitled ''Open access to scientific knowledge''. The author has 
described the two ways of achieving open access that are sharing knowledge and 
building partnerships. The author also discussed the willingness of scholars and 
researchers to share knowledge. The author concluded that the advances in 
technology enable opening up free access to information to geographicall> 
distributed users. 
Swan (2008) highlighted the importance of open access and discussed its 
benefits to resolve the problems in bringing out the invisible Indian treasure of 
scholarly knowledge to the rest of the world. The study was under the title "Open 
access for Indian scholarship". The author described self-archiving and other 
ways and methods to provide open access to scholarly communication and 
impediments to open access in India. The author suggested making the mandatory 
policies which emphasize researchers to make their work open to all which in turn 
brings the Indian research output to global visibility. 
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Pinfieid (2007) undertook a critical study entitled ""Can open access 
repositories and peer reviewed journals coexisf in which the author discussed 
that open access repositories and peer-reviewed journals can coexist .The author 
gave evidences which reveal that both open access repositories and peer-reviewed 
journals can coexist but after undergoing significant changes. The author has 
suggested some important areas where changes need to occur i.e. wider spread 
development of repository infrastructure, development of version identification 
standards, development of value added features, new business models, new 
approaches to quality control and adoption of digital preservation as a repository 
function. 
Afshari and Jone (2007) highlighted the integrated approach to repository 
development and deployment that can be beneficial in producing a successful 
archive. The study was under the title "'Developing an integrated institutional 
repository at imperial college London". They overviewed the development of an 
integrated institutional repository by using D-space software at Imperial College 
London. They demonstrated the advantages of producing integrated system 
especially with regard to making research available in open access repositories in a 
systematic environment. 
Hitchcosk, Brody and Can* (2007) carried out a study entitled ^Digital 
preservation service provider models for institutional repositories" in which they 
discussed the digital preservation of the contents deposited in institutional 
repositories. They gave the overview of the evolution of a series of models that are 
distributing preservation services for Institutional repositories. In this series, they 
described the PROMON-DROID service and the Preserve Project for National 
Archives. These services are based on the standard web interface (OAI) and are 
using E-prints software. 
Mutalik (2007) discussed the need of scholarly communication to 
overcome the time barrier and outlined the Budapest open access initiatives to 
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illustrate the importance of open access to scientific information. The study was 
entitled with "E-print archives: A solution for scholarly communication''^ The 
author concludes by providing future directions and goals to develop E-print 
repositories to make the research progressive and effective. 
Walport (2006) highlighted the benefits of open access to biomedical 
research in a study titled "/s open access the future for scientific publishing^ The 
author stated that open access makes research outputs free for all and provide 
advance research process that will help scientists to make new discoveries and 
investigations which are needed to improve health. The author reported the 
recommendations of welcome Trust, which is working in partnership with the 
group of biomedical research in Great Britain, allows open access for their 
scientific publications through the pub med central after six months of publication. 
Fernandez (2006) evaluated the open access initiatives in India entitled 
''Open access initiatives in India: an evaluation". The author conducted interviews 
of professionals responsible for online research repositories in India. The study 
covered open access journals, E-print archives and E-theses repositories. Ke\ 
contacts were facilitated by well known local open access advocates via E-mai! 
and sites, visited wherever possible. Semi-structured interviews were conducted to 
know the software selection, nature of funding, submission policies and future 
plans of the selected repositories. It also covered user's feedback and institutional 
support. The results of the study identified the barriers to setting up institutional 
repositories. The author concludes by presenting special features and a list of best 
practices, based on participants' feedback. 
Hockx-Yu (2006) under the title ''Digital preservation in the context of 
institutional repositories" discussed the need and importance of digital 
preservation in perspective of institutional repositories. The author explained 
institutional repositories broadly, as a means to manage and preserve effectively 
an institution's knowledge base and intellectual assets. The issues and challenges 
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faced by repository managers in preserving digital knowledge base were also 
discussed. The author has in addition, elucidated some digital preservation projects 
and models. The author concludes describing the benefits of bringing digital assets 
into a managed repository framework is the promise of future proofing against 
technology obsolescence and wide deployment of institutional repositories also 
provides new opportunities for digital preservation. 
Padmavathi, Lai and Mahakuteshwar (2005) discussed an initiative of 
GSDL usmg open source software to develop a digital library of Thesis and 
dissertations in CFTRI in a study entitled "CFTRI digital library of theses and 
dissertations: an initiative^'. The authors have given an overview of few digital 
library projects of electronic theses & dissertation that are functional in USA and 
India. The study described many aspects regarding the design and development of 
digital library such as selection of content, software and digitization process, woric 
flow, searching & browsing, advantages and disadvantages of Greenstone 
Software (GSDL). 
Benjelloun (2005) presented a study under the title "Archimede: a 
Canadian solution for institutional repository", that describes the main features of 
the institutional repository system developed by Universite Laval to address its 
specific needs known by the name Archimede. The author discussed the 
architecture, design and development of institutional repository system. This 
system is based on the Java technology. The author described the main features of 
the repository system that fulfils the needs of the university such as document 
functionalities, dissemination mechanisms compatible with OAI PMH 2, an 
indexing and searching framework (LIUS) and a selective dissemination of 
information service. The author concludes that the development of an institutional 
repository system resting on open source software, frameworks and application 
program interfaces could lower the development cost and time and gives 
impressive results by addressing the specific needs. 
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Krishnamurthy (2005) discussed the importance of open source software 
and explained the implementation of DSpace at the Indian Statistical Institute to 
develop digital library of mathematics. The author in this study outlined the 
practical issues and key stages involved in digitizing, based on work undertaken as 
part of developing digital library with a teaching and research content and also 
discussed the challenges facing while implementing digital library in ISI. 
Pinfield (2005) elucidated the improvements in scholarly under the title "A 
mandate to self archive: The role of open access institutional repositories". Ihe 
author discusses the concept of open access repositories and also deals with ihe 
issue of mandating deposition. The author also overviewed the select committee 
report and the UK government response in relation to institutional repositories 
The type of content that should be deposited m institutional repositories has also 
been discussed. The author concludes analyzing the wider implications of 
mandating deposition in institutional repositories. 
Hardway (2005) discussed the open source approach to research and 
publication. The author considers peer-review as one of the most important 
safeguard to higher quality research in a study entitled '"''Sharing research m the 
21" century: Borrowing a page from open source software". The author 
proclaimed that with this approach the communication with the writers would be 
easier concerning their woric during its development. The author concluded that by 
using the proposed open source approach to research, academicians and 
practitioners with similar interests could more easily discover each other and have 
the opportunity to team up on projects. It would result in additional opportunities 
to research. 
Jones and Andrew (2005) described the 'Theses Alive project' that has 
been conducted in Edinburgh University Library (EUL) to develop an open access 
e-thesis service named 'Edinburgh Research Archive (ERA)'. The authors 
described the design and development of ERA (Edinburgh Research Archive) that 
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has been established on an open source software system i.e. 'Tapir for D-space'. 
Tapir is an open source software package based on DSpace Software and it is also 
made available xuider BSD License. The developmental version of the source code 
for DSpace was used to develop 'Tapir'. Tapir, therefore, has its own open access 
version-controlled repository but does not use the same developmental model as 
DSpace. Instead development is controlled by EUL, although other organizations 
may take the source code, change it as they see fit, and re-release it to the 
conmiunity. The initial objective was to create a repository containing theses, but 
the ERA has achieved significantly more as it is also capable of handling many 
other types of electronic resource (such as e-prints, conference papers/posters and 
technical reports).The authors concluded that specific key features were identified 
for dealing with e-theses at Edinburgh which included the need for identification 
of the type of content in the institutional repository (IR) as well as supervisor 
access and metadata and submission procedures. 
Harwood, Sullivan, Young and Garner (2004) discussed the role played 
by librarians in the development of institutional repositories. They described the 
open archives initiative and it's Protocol for Metadata Harvesting, which provide 
the technical structure to support the repositories and enable their interoperability 
for searching purposes. The study was under the title "0/4/ compliant institutional 
repositories and the role of library staff'' The study elucidated the benefits of 
these repositories to institutions and their staff and they also outlined the skills 
needed by library staff in developing and maintaining institutional repositories. 
They concluded reporting the issues and problems which can be faced by the 
academic staff in developing & maintaining IRS. 
Medeiros (2004) reviewed the E-prints in library & Information science 
(E-LIS) open access archives in a study entitled with ""A repository of our own: 
The E-LIS e-prints archive". The author explored the qualities of E-LIS such as it 
uses open source applications and joins a growing number of OAI- compliant 
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dedicated to providing free access to scholarly information. The author proclaimed 
that E-LIS is an international effort to organize and disseminate scholarly papers 
in librarianship and related fields. 
Antelman (2004) performed a study to reflect the research impact of free 
availability of scholarly articles entitled "Do open- access articles have a greater 
research impact." The author took articles from four disciplines philosophy, 
political science, electrical and electronic engineering and mathematics that are 
freely accessible to analyze their greater impact as measured by citations in the ISI 
Web of Science Database when their authors make them freely available on the 
Internet. The author investigated that free availability of articles across all four 
disciplines do have a greater research impact. The author concluded that scholars 
in diverse disciplines are adopting open access practices and get benefited by it. 
Chang (2003) overviewed a new concept of institutional repositories tor 
collecting, managing, disseminating and preserving scholarly works created m 
digital form by faculty and students in individual universities and colleges. The 
study was under the title '^Institutional repositories: The library's new role'' The 
author discussed the implementation of these repositories and suggests recruiting 
librarians who possess digital collection management and Open Archive Skills for 
Information System (OAIS) management. The author concluded suggesting 
training faculty and students to use OAIS, helping them prepare their digital 
products, involving them in institution-wide policy making and setting repository 
goals. 
Tansley, Bass, Stuve, Branschofsky, Chudnov, McCallan and Smith 
(2003) discussed, in this paper, about DSpace open source software that acts as a 
repository for digital research and educational material produced by an 
organization or institution. The authors described that DSpace was developed 
during two years' collaboration between the Hewlett-Packard Company and MIT 
Libraries. The authors give a brief description of the functionality and technical 
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architecture of the DSpace system. They also elucidated the features of DSpace 
that it is developed to address the long term preservation concerns of institutional 
or organization's output. They conclude with some remarks about the fiiture 
development and operation of DSpace. 
3.3 Conclusion 
Open access to scholarly literature was originated in the year 2001 when 
first conference related to the concept held at Budapest (Budapest Open Access 
Initiative), has gained momentum in last few years. There are lots of studies done 
concerning the issues and challenges related to open access movement. Some of 
the studies reveal the problems in populating and maintaining the repositories, a 
few of them has taken the building and development of institutional repositories, 
some focus on the copyright issues, author's concern to self archive, author's 
awareness to open access, some have also taken the long term preservation issues 
and a few of them describe various platforms on which open access repositories 
are based. The results of the literature reviewed reveal that although the society in 
developed countries is much aware and making benefits of open access to 
scholarly literature but it is still in its infancy in developing countries. Some 
studies reveal that open access repositories are grov i^ng in India at an accelerating 
rate and India is maintaining position with some developed countries. 
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4.1 Introduction 
Scholarly communication is the backbone of the works of academics and 
other researchers. It has been a continual quest of the scholars to identify and have 
access to the scientific literature in whatever form it is available. Unfortunately. 
the publishers, who solely work for profit making, have largely monopolized the 
scholarly communication. As it happens they, while accepting the manuscripts tor 
publication get the authorization of the copyright from the author of the work in 
their favor. It is an irony that manuscripts once published cannot be accessed, 
neither by the author nor by the institution to which it belongs, without subscribing 
the journal. The rising cost of the journals and shrinking library budgets result in 
gradually decreasing access to the journals in the world of scholars. The situation 
is more alarming in the developing world where libraries have to, somehow 
manage to meet both the ends by inter- library resource sharing and other means. 
In a non-open access environment, the time-consuming publication process 
of scholarly research output involves the submission of research articles to the 
editors of the journals, the process of peer-reviewing which is followed by 
publication and subscription by the libraries. This however, takes as many as 36 to 
52 weeks before the hard copies of the journal are made available to the library 
users. The ICT applications in publication have been able to reduce this time 
frame from 3 to 4 weeks. Open access publishing and scholarly archiving 
initiatives may further reduce the time of publication. The authors can now publish 
their findings in a span of a few minutes only or even less than that. 
Open Access is the direct consequence of the problems and challenges 
faced by authors, scientists and libraries as well in publishing and disseminating 
the results of their research. The term open access aims at the free availability of 
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the peer-reviewed scholarly journal literature on the Internet so that the users can 
use the information in any way they like for lawful purposes, transcending the 
financial, copyright and technical barriers. Open access applies to that material 
which the authors want to make public and does not apply for which authors 
expect revenue (say Books, Novels, etc.). 
4.2 Open Access: An overview 
Open access is the direct consequence of serial crisis emerged during the 
late 1990s to make public-funded research freely available to all without any 
geographical boundary. The concept of open access lies in that "An old tradition 
and a new technology have converged to make possible an unprecedented public 
good. The old tradition is the willingness of scientists and scholars to publish the 
fruits of research in scholarly journals without payment, for the sake of inquiry 
and knowledge. The new technology is the internet. The public good they make 
possible is the worldwide electronic distribution of the peer reviewed journal 
literature completely free and unrestricted access to it by all scientists, scholars, 
teachers, students, and other curious minds"' 
Years earlier, there were many activists who were working to enlighten the 
concept of open access, but their dream come true in the meeting held at 
Budapest. The development of the Open Access and description of other 
conferences which deal with the OA along with the Budapest Open Access 
Initiative (BOAI) can be discussed as: 
4.2.1 Budapest Open Access Initiative (BOAI) 
Budapest Open Access Initiative has been considered being the first meet 
held on this subject on December 1-2, 2001 in Budapest, Hungry by Open Society 
institute. This call generally has been described as the 'birth' of open access 
initiative. It is a worldwide initiative and is not confined to European countries. 
The initiative was to remove access barriers to the peer reviewed journal literature 
' Budapest Open Access Initiative. (2002). Retrieved March 13, 2012, from 
http://www.soros.org/openaccessyread.shtm] 
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which in turn will accelerate research, upgrade education, make the literature more 
and more useful, share the learning of all whether poor or rich and lay the 
foundation for uniting humanity in a common intellectual conversation and quest 
for knowledge. The description of literature which is to be made freely accessible 
on public internet given by BOAI is as follows: 
"The literature for which BOAI secure open access is the scientific and 
scholarly research text that authors give to the publishers and readers without 
appealing for any kind of royalty or payment. The public statement of BOAI puts 
this literature as "primarily, this category encompasses... peer reviewed journal 
articles, but it also includes any un-reviewed preprints that [scholars] might wish 
to put online for comment or to alert colleagues to important research findings" '. 
BOAI define open access as follows: 
"By 'open access' to this literature, we mean its free availability on the public 
internet, permitting any users to read, download, copy, distribute, print, searcJi, or 
link to the full texts of these articles, crawl them for indexing, pass them as data to 
software, or use them for any other lawful purpose, without financial, legal, or 
technical barriers other than those inseparable from gaining access to the internet 
itself The only constraint on reproduction and distribution, and the only role for 
copyright in this domain, should be to give authors control over the integrity of 
their work and the right to be properly acknowledged and cited"•^ . 
Till date* around 5771 individuals and 681 organizations have signed the initiative 
in support of it. 
4.2.2 Bethesda statement on Open Access Publishing 
Almost a year after Budapest, a discussion was held on the possibilities of 
better integrating actors of the publication process on 11 April 2003 in Bethesda, 
' Budapest Open Access Initiative, (n.d.). Frequently asked questions. Retrieved September 17. 2013. from 
http://legacy.earlham.edU/~peters/fos/boaifaq.htm#literature 
^ Budapest Open Access Initiative, (n.d.). Frequently asked questions. Retrieved September 17. 2013. from 
http://legacy.earlham.edU/~peters/fos/boaifaq.htm#openaccess 
* Budapest Open Access Initiative, (n.d.). View signatures. Retrieved March 31, 2014, from 
http://www.budapestopenaccessinitiative.org/list_signatures 
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Maryland, USA. The purpose of this meet was to stimulate discussion within the 
biomedical research community. The goal was to agree on significant, concrete 
steps that all significant parties including the organizations that foster and support 
scientific research, the scientists that generate the research results, the publishers 
who facilitate the peer-review as distribution of results of the research, librarians 
and others who depend on access to knowledge can take part to promote the rapid 
and efficient transition to open access publishing. 
Accordmg to Bethesda statement' 'Open Access publication' (Open Access 
is a property of individual works, not necessarily journal works or publishers) is 
one that meets the following two conditions: 
1. The Author(s) and copyright holder(s) grant(s) to all users free, irrevocable, 
worldwide, perpetual rights of access to, and a license to copy, use, 
distribute, transmit and display the work publicly and to make and distribute 
derivative digital works in any digital medium for any responsible purpose, 
subject to proper attribution of authorship (Community standards, rather than 
copyright law, will continue to provide the mechanism for enforcement of 
proper attribution and responsible use of published work, as they do now) as 
well as the right to make small numbers of printed copies for their personal 
use. 
2. A complete version of the work and all supplemental materials, including a 
copy of the permission as stated above in a suitable standard electronic 
format is deposited immediately upon initial publication in at least one 
online repository that is supported by academic institution, scholarly society, 
government agency, or other well established organization that seeks to 
enable open access, imrestricted distribution, interoperability, and long term 
archiving (for the biomedical sciences. Pub Med central is such a repository). 
Budapest Open Access Initiative, (n.d.). Frequently asked questions. Retrieved September 17,2013, from 
http://www.earlham.edU/~peters/fos/bethesda.htm#dcfinition 
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4.2.3 Berlin Declaration on Open Access to Knowledge in the Sciences and 
Humanities 
This is the third major landmark conference hosted by Max Planck societv 
in Berlin from 20-22 October, 2003. The "Berlin Declaration" is in accordance 
with the spirit of the "Bethesda Declaration on Open Access Publishing" and the 
"Budapest Open Access Initiative". It marked both an end point and a new start. It 
represented an end point in the academic policy goals which had been formulated 
and at the same time, it represented a starting point with regard to technical and 
organizational questions. The initiative aims to propagate knowledge not only 
through the classical form but progressively more through the open access 
paradigm via the internet. Since then, the issue is spreading throughout the world 
and many developing countries including India have joined the effort and signed 
in the declaration. 
Almost exactly in line with Bethesda principles, the Berlin Declaration 
gives the following defmition of an Open Access contribution as: 
"Establishing open access as a worthwhile procedure ideally requires the 
active commitment of each and every individual producer of scientific knowledge 
and holder of cultural heritage. Open access contributions include original 
scientific research results, raw data and metadata, source materials, digital 
representations of pictorial and graphical materials and scholarly multimedia 
material." 
Open Access Contributions must satisfy two conditions: 
1. The Author(s) and right holder(s) of such contributions* grant(s) to all users 
free, irrevocable, worldwide, right of access to, and a license to copy, use. 
distribute, transmit and display the work publicly and to make and distribute 
derivative works*, in any digital medium for any responsible purpose, subject 
to proper attribution of authorship(community standards, will continue to 
' Open Access at the Max Plank, (n.d.). Retrieved April 18,2012, from http://oa.mpg.de/lang/en-uk/berlin' 
prozess/berl iner-erklarung/ 
* Only highlighted words have been changed in Berlin Declaration 
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provide the mechanism for enforcement of proper attribution and responsible 
use of published work, as they do now), as well as the right to make small 
numbers of printed copies for their personal use. 
2. A complete version of the work and all supplemental materials, including a 
copy of the permission as stated above in an appropriate* standard 
electronic format is deposited(and thus published)* in at least one online 
repository using suitable technical standards(such as the open archive 
definitions)* that is supported and maintained by an academic institution, 
scholarly society, government agency, or other well-established organization 
that seeks to enable open access, unrestricted distribution, mteroperability and 
long term archiving. 
4.2.4 The International Federation of library Associations and Institutions 
(IFLA):-
In 2004, this federation issued a statement on Open Access to Scholarly 
Literature and Research Documentation as: 
"Open access guarantees the integrity of the system of scholarly 
communication by ensuring that all research and scholarship will be available in 
perpetuity for unrestricted examination and, where relevant, elaboration or 
refutation"'. 
4.3 Some other Authoritative Definitions 
Suber (2002)^ defines open access as: "Open access to scientific journal 
articles means online access without charge to readers or libraries. Committing to 
open access means dispensing with the financial, technical, and legal barriers that 
are designed to limit access to scientific research articles to paying customers. It 
' IFLANET. (2004). IFLA Statement on Open Access to Scholarly Literature and Research 
Documentation. Retrieved September 17, 2013, from http://archive.ifla.orgA'/cdoc/open-
access04.html 
^ Suber, P. (2002).Open Access to the scientific journal literature. Journal of Biology, J( 1 ).p 1 -3 .Retrieved 
September 17, 2013, from http.V/jbiol.com/content/pdfl475-4924-l-3.pdf 
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means that, for the sake of accelerating research and sharing knowledge, 
publishers will recoup their costs from other sources." 
Morison* (2006) defines Open Access as: "Open Access literature is free 
online for anyone, anywhere to read, download, and use, providing that the author 
is properly cited, to be freely available as soon as it is published, If not before (as a 
preprint).Open Access is an obvious choice for works that authors have 
traditionally given away, such as scholarly, peer reviewed journal articles, the 
focus of the open access movement. Open Access makes sense for other materials 
too, such as government documents, theses and conference proceedings". 
Prosser^ (2003) defines Open Access as "free and unrestricted access on 
the public Internet to literature that scholars provide without expectation of direct 
payment. There are many reasons for doing this; it accelerates research, enriches 
education and shares learning across rich and poor nations". 
According to Association of Research Libraries (ARL)^  (2004) 
• ''Open access is a cost effective way to disseminate and use information 
It is an alternative to the traditional subscription based publishing model 
made possible by new digital technologies and networked communications 
As used by ARL, open access refers to works that are created with nc> 
expectations of direct monetary return and made available at no cost to the 
reader on the public Internet for purposes of education and research. Open 
access does not apply to materials for which the authors expect to generate 
revenue." 
• "Open access operates within the current legal framework of copyright 
law. Authors own the original copyright in their works. In the process oi 
' Morison, H. (2006).Open access for libraries in developing countries. Retrieved march 12,2013, from 
http://76.12.54.203/work/openaccess/assets/Open%20Access%20Introduction.pdf 
^ Prosser, D. (2003). Institutional repositories and open access: The future of scholarly communication. 
Information Services & Use, 23 (2-3). Retrieved January 2, 2013, from 
http://iospress.metapress.com/media/3duf6utqrk4vyp 1 kvrt0/contributions/b/0/t/9/b0t9y69afjh\ I w9 
y.pdf 
'ARL (2004). FramingthelssueOpen Access. Retrieved January 2,2013, from 
http://www.arl.org/scomm/open_access/framing.html 
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publishing, authors can transfer to pubUshers to post the work freely on the 
web, authors can retain the right to post their own work on institutional or 
disciplinary server. Authors, however, retain control over the integrity of 
their work and have the right to be properly acknowledged and cited". 
• "Open access is intended to be free for readers, not free for producers. 
The costs of producing digital open access literature are believed much lower 
than the costs". 
4.4 Purpose of Open Access 
Open access to knowledge is the technology's response to serial crisis, a 
pressing problem which had led to this harmonized and rigorous movement 
worldwide. The inflation of scholarly journals has been sky rocketing and the 
dwindling library budgets, which had delivered libraries and the academic 
community to resort to the substitute of accesses to their own content. The 
absurdity was that the universities and research institutes who contribute the 
scholarly content through their researchers had actually no access to the content 
after it is handed over to the publishers. Authors while submitting the manuscripts 
to the publishers give away the 'copyright' to them and they have literally locked 
up the content for access. 
The purpose of OA is to liberate the scholarly literature, through various 
infringements from the control of the monopolizing commercial publishers and 
make it available free to the scientific fraternity worldwide. The underlying 
principle is that the scientific community publishes their research findings without 
any anticipation of imbursement. The substantial remunerations they draw from 
their publications are career prospects, recognition and visibility. The other 
benefits are merely to give away their wealth of research findings for utilization of 
the world of science and ultimately the society. In other words, OA is a reshaping 
of the historic dream concept, the widespread availability of scholarly literature 
which the researchers have been pondering over the past several decades and 
centuries. 
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The OA process is all about assuring the scholarly content to be made 
available online. This is assumed that the content, especially scholarly content, is 
to be bom in digital and electronic format, which is the existing and upcoming 
standard of scholarly content authoring. 
4.5 Routes to Open Access 
The way in which researchers can make their work freely available ma> 
vary slightly, but generally falls into two groups. BOAI has acclaimed two 
complimentary strategies to make the peer reviewed scholarly journal literature 
publicly available. These are 
4.5.1 Open Access journals: This route is commonly known as the Gold open 
access. Open access journals are scholarly journals that are peer-reviewed as well 
as openly and freely accessible to its readers via Internet. Directory of Open 
Access Journals (DOAJ) defines open access journals as "open access journals are 
journals that use a funding model that does not charge readers or their institutions 
for access'." By proposing a manuscript in an open access journal the publisher 
has the liability of making the manuscript open in whatever form and conserving it 
indefinitely. The journals are financed by research grant or similar as part of the 
cost of doing research. In very rare cases authors have to pay charge for publishing 
their articles. Bio Med central is the well-known example of open access 
publishers. Others are the journals from the Public Library of Science (PLoS) such 
as PLoS medicine, PLoS biology, DLib magazine, etc. According to Open 
Directory of Open Access Journals, there are more than 9,709 journals which 
added till date as of (31-03-2014) out of which 590 Journals are from India. 
4.5.1.1 Types of open access journals 
Bailey (2006)^ suggested the following taxonomy for journals: 
'Directory of Open Access Journals. (2003). Definitions. Retrieved April 12,2013, from 
http://www.doaj.org/doaj?func=loaclTempl&teinpl=about&uiLanguage=en#defmitions 
^Bailey, C. W. (2006).Open Access and Libraries. Retrieved April 13,2013, from http://digital-
scholarship.org/cwb/OALibraries2.pdf 
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1. Open access journals: These journals provide free access to all articles and 
utilize a form of licensing that puts minimal restrictions on the use of articles, 
such as Creative commons Attribution License (This license lets others 
distribute, remix, tweak, and build upon creator's work, even commercially, as 
long as others credit creator for the original creation). Example: Biomedical 
Digital libraries. 
2. Free access journals: These journals provide free access to all articles and 
utilize a variety of copyright statements (e.g., the journal copyright statement 
may grant liberal educational copying provisions), but they do not use a 
Creative Commons Attribution License or similar license. Example: The public 
access computer systems review. 
3. Embargoed Access journals: These journals provide free access to all articles 
after a specified embargo period (six months or one year) and typically utilize 
conventional copyright statements. Example: Learned publishing. 
4. Partial Access journals: These journals provide free access to selected articles 
and typically utilize conventional copyright statements. Example: College and 
Research libraries. 
5. Restricted Access journals: These journals provide no free access to articles 
and typically utilize conventional copyright statements. Example: Library 
Administration and Management. (Available in electronic form in the Database 
called Library Literature & Information Science Full Text and other databases 
as well.) 
4.5.2 Open Access Repositories or Archives: This route is also known as 
Green open access. Open access repositories or archives are digital collections of 
scholarly articles that have been self archived by their authors, also called self 
archiving. Self-archiving simply means increasing the availability of already 
published work by depositing their articles by the authors themselves. The 
deposition can be before (preprint) or after publication (post print). 
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It is worthy to mention here that a preprint is "an article that has been 
submitted to a scholarly journal for peer review and editorial acceptance thai dt^  
not conduct peer review and to articles that will never be submitted to any serial" 
and a post print is "the final version of an article which reflects changes made 
during the peer review and editorial process. It can either be the publisher's digital 
version or a preprint that the author has modified to mirror the publisher's 
changes" •. 
Mam places for self archiving are given below: 
• Institutional repository: An mstitutional repository is a digital collectiori 
of intellectual output, such as research articles, theses and teaching 
materials, produced by the members of an institution, stored on the 
institution's server. Institutional repositories allow for the free access t(> 
these materials and also provide a way of storing and preserving them. 
• Disciplinary repository: A Disciplinary repository, also known as Cross 
Institutional Repository, is a freely available digital collection of research 
output of a particular discipline or related disciplines, which is stored on a 
centralized server. 'arXiv', PubMed central, E-LIS, etc. are the excellent 
examples of disciplinary repositories. 
• Personal Homepage: An author can also place their work on their own 
website or server. For example. Research Gate profile pages are free oi 
charge are included in this category. Self archiving is the cost free way to 
make publication visible. There are two fold benefits of self archiving 
"increase m citation rate" and "research cycle" is enhanced and accelerated 
when results are available on an open access basis. 
' Uzuegbu, C.P. & McAlbert, F.U. (2012, May). Digital Librarians and the Cliallenges of Open Access lo 
Knowledge: The Michael Okpara University of Agriculture (MOUAU) Library Experience. 
Library Philosophy and Practice. Retrieved February 21, 2013, from http://unllib.unl.edu/LPlV 
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Both Gold open access and Green open access are well-matched with each 
other. An article can be published in an open access journal and also deposited in 
an open access archive. 
Two other key phases of open access are as follows: 
• Gratis open access: It means removing price barriers only. The items in 
gratis open access are free to read online but there are restrictions to 
download or print. 
• Libre open access: Libre open access means removing both price as well 
as the permission barriers. The items in the libre open access are free to 
read, print or distribute. Restrictions are only on their commercial use. 
Gratis open access is just removing price barriers but there are many 
different kinds of libre OA because there are number of permission barriers to 
remove. Hence libre OA is a range of things. The most important Gratis/ libre 
dissimilarity is not parallel with the Green/Gold. The Gratis/Libre differentiation 
is in user's rights or freedom. On the other hand, the distinction between Green/ 
Gold is about venues that is where the article is stored say in open access journal 
or open access repositories. 
In addition to the above two routes of open access, there is also a third route 
which is commonly used to give momentum to the open access environment. This 
third type is usually known as the special form of Gold Open access. Some 
publishers such as Oxford University Press and Springer, etc. are allowing the 
authors to have their work made available on Open Access terms for a fee, along 
with the publication in their subscription based journal. This is known as the 
Hybrid model or Hybrid journal and also called Author pays model. 
4.6 Benefits of Open Access 
OA serves the interests of many groups such as: 
• Authors: OA enlarges their audiences and mcreases the visibility and impact 
of their work. 
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• Readers: OA gives them barrier free access (permission as well as price 
barriers) to the literature they need for their research. It increases their 
convenience, reach and retrieval power. OA also gives barrier free access to 
the software that assists in their research. Free online literature is free online 
data for software that facilitates full-text searching, indexing, mining, 
summarizing, translating, querying, linking, alerting and other forms of 
processing and analysis. 
• Libraries: OA solves the pricing for scholarly journals. It also solves the 
permission crisis. Librarians want to help users find the information the} 
need, regardless of the budget-enforced limits on the library's own collection 
• Universities: OA increases the visibility of their faculty and institution, 
reduces their expenses for journals and advances their mission to share 
knowledge. 
• Journals and publishers: OA makes their articles more visible 
discoverable, retrievable, and useful. For OA journals, citation rate is high 
and it attracts more submission. 
• Funding agencies: OA increases the return on their investment in research 
making the results of the funded research more widely available, more 
discoverable, more retrievable and more useful. OA serves public funding 
agencies in a second way as well i.e., by providing public access to the 
results of publicly funded research. 
• Governments: As funders of research, governments benefit from OA in all 
the ways that funding agencies do. OA also promotes democracy by sharing 
government information as rapidly and widely as possible. 
4.7 Institutional Repositories (IRs) 
Institutional repositories form the key element of open access movement to 
bring scholarly research to the world wide audiences. Institutional repositories or 
simply IRs are to support, disseminate and showcase the scholarly 
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communications and intellectual life of an institution. Increasingly, IRs are 
becoming a vital tool for institutions/universities to enhance the visibility of the 
institution as well as the work of its faculty so that it may be frequently used and 
cited. The concept of institutional repository proposes the tantalizing possibility of 
greater library influence over the full cycle of scholarly communication on 
campus, from research through publications, collections and preservation. 
Libraries are performing the leading role in shaping the institutional repositories 
all over the world. The term was coined by the Scholarly Publishing for Academic 
Resources Coalition (SPARC)' and defined as "digital collections capturing and 
preserving the intellectual output of single or multi-university communities." Here 
are some of the definitions given by prominent authors on IRs: 
According to Lynch^ (2003) "a university-based institutional repository is a 
set of services that a university offers to the members of its community for the 
management and dissemination of digital materials created by the institution and 
its community members. It is most essentially an organizational commitment to 
the stewardship of these digital materials including long-term preservation where 
appropriate, as well as organization and access or distribution" 
Johnson^ (2002) defines IR as "any collection of digital material hosted, 
owned or controlled, or disseminated by a college or university, irrespective of 
purpose or provenance" 
Crow'* (2002) defines IR as "digital collections that capture and preserve 
the intellectual output of a single or muhi-university community". 
' Shearer, K.M. (2003).Institutional Repositories: Towards the identification of critical success factors. The 
Canadian Journal of Information and Library Science, 89-108. Retrieved January 6, 2012, from 
http://cais-acsi.ca/proceedings/2003/Shearer_2003.pdf 
^ Lynch, C. A. (2003). Institutional Repositories: Essential Infrastructure for Scholarship in the Digital 
Age. Portal: Libraries and the Academy, 3(2), pp.327. 
^ Johnson, R. K. (2002). Institutional Repositories: Partnering with faculty to improve scholarly 
communication. D-Lib Magazine, 8 (11), 1-2. Retrieved May 18, 2013, from 
http://www.dlib.org/dlib/november02/johnson/lljohnson.html 
" Crow, R. (2002). The Case for Institutional Repositories: A SPARC Position Paper Draft. Washington 
D.C.: Scholarly Publication and Academic Resources Coalition, p.4 
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Institutional repositories are merely the digital archives of institution's 
scholarly literature that are made freely accessible to the global audiences and 
preserved for posterity. The main purpose of institutional repositories is to bring 
together and preserve the intellectual output of a laboratory, department, universit} 
or other entity. Institutional repository is the powerful driving force to bring 
intellectual prosperity to higher education. 
4.7.1 Objectives 
Following are the main objectives of Institutional repositories. 
> To generate global visibility for an institution's scholarly research 
> To gather contents at a single location for access, storage and preservation 
> To provide access to institutional research productivity by self-archiving. 
> To store and preserve other institutional digital possessions. 
4.7.2 Benefits 
Institutional repository provides wider benefits to all. These benefits var> 
from community to community as given below: 
For global community 
• Institutional repository supports research alliance through assisting 
liberated exchange of scholarly literature. 
• Institutional repository assists in open understanding of research endeavors 
and activities. 
For the Institution 
• An institutional repository increases the visibility and prestige of the 
institution. 
• An institutional repository preserves scholarly output as well as various 
other kind of digital materials through the collection of standardized 
metadata about each item. 
• An institutional repository could provide cost savings in the long run 
provided that significant numbers of digital contents are deposited in them. 
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• An institutional repository can interoperate with other university systems 
and exploit efficiencies between them by sharing information. 
• The contents in an institutional repository are readily searchable both 
locally and globally. 
For Learners/general users 
• An institutional repository provides access to latest research. 
• There is no charge to access the contents of an institutional repository. Also 
there is no subscription fee in an institutional repository. 
• Grey literature or other material such as preprints, post- prints, conference 
proceedings, etc. which is not easily found through conventional means, 
can be easily made available and accessible to the user. 
For the Contributor (such as Researchers/Faculty) 
• Greater citation: Studies have revealed that articles openly accessible on 
the web are cited more often than their paper counterparts or subscribed 
ones. 
• Speed: Faculty members and Researchers can self-archive their preprints 
immediately with the possibility of receiving quick feedback. 
• Organization: An institutional repository can contain all of the scholarly 
work by a faculty member, including preprints, post prints, presentations 
and classroom material. Instead of being scattered in different databases, 
servers or computer hard drives, this material can be browsed easily at one 
place by the user and reused easily by the contributor. 
• Preservation: In order to make continued access, digital files require being 
refreshment and migrating on the latest medium. It may be possible that 
today's technology becomes obsolete (say, after ten or fifteen years) and its 
responsibility is placed on the creator of the institutional repository and not 
on the owner of the file to preserve the technological gadgets for accessing 
the old files. 
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• Ease of use: Since uploading is permissible in an institutional repository, so 
authors can self -archive their publications and these can be used without 
any restriction. 
• Permanent place: An institutional repository ensures that material 
deposited in it will stay at one place and will maintain the same URL. 
4.8 Key Elements of Institutional Repositories 
An institutional repository is a digital archive of the intellectual product 
created by the faculty, research staff and students of an institution. It is accessible 
to end users both within and outside the institution. Certain essential elements of 
institutional repository are as follows (Crow, 2002): 
4.8.1 Institutionally defined- Institutional repositories acquire the original 
research and scholarly product of an institution, is generated by the faculty, 
researchers and other members of that institution. Institutional repositories, thus, 
represent an historical and concrete image of the scholarly life and yield of an 
institution. 
4.8.2 Scholarly Content- An institutional repository may contain any scholarly 
product created by institution's constituent population active in various fields. The 
content of institutional repositories include preprints, post-prints, journal articles, 
monographs, conference papers, electronic theses and dissertations, enduring 
teaching materials, data sets and other research material. Some repositories also 
include students' electronic portfolios, classroom teaching material, the 
institutions' annual reports, video recordings, computer programs, data sets, 
photographs, art works and other digital material that the institution wishes to 
preserve. 
4.8.3 Cumulative and perpetual: The content collected in an institutional 
repository is both cumulative and maintained in perpetuity. It has two roles. 
1. Whatever contents are deposited in an institutional repository, it is 
protected under legal rights to avoid plagiarism and copyright infringement 
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to maintain perpetuity. The cumulative nature of institutional repository 
indicates that the infrastructure of the repository is scalable. 
2, Institutional repository aims long term preservation and access to digital 
contents. Both digital preservation and long term access to digital objects 
are linked with each other and latter become meaningless without the 
former. Provision of long term access to digital contents requires 
considerable planning and resource commitments, because institutions 
crave accepting all the file formats in institutional repositories which after 
few years can become obsolete when new standards evolve. Institutions 
should take into consideration the difficulty in migrating those formats or 
media into the evolving one. 
4.8.4 Interoperability and open Access: For the repository to provide access to 
the intellectual product generated by the institution to the broader research 
community, users outside the institution must be able to locate and retrieve 
information from the repository by using common standards and protocols such as 
OAI-PMH, SWORD, RSS/ATOM feeds. Shibboleth, LDAP/Active Directory, etc. 
Therefore, institutional repository system must be able to support interoperability 
in order to provide access via multiple search engines and other discovery tools 
such as Google, Yahoo, etc. An institution does not necessarily need to implement 
searchmg and indexing functionality to satisfy the demand. It could simply 
maintain and expose metadata allowing other services to harvest and search the 
contents. 
4.9 Contents in Institutional Repositories. 
"The real strength of the IR lies in its ability to collect, preserve and 
protects the scholarly output of the university and makes it available to the people 
of the state and beyond"'. Content is the most important element for any type of 
library and repository. An institutional repository can store a virtually unlimited 
' Clement, R. W. (2009). Leveraging Institutional Repositories to Support Your Institution's Strategic 
Mission. Library Faculty <& Staff Presentations (Paper 1). Retrieved March 23,2013, from 
http://digitalcommons.usu.edU/lib_present/l 
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and a wide range of content that enhance scholarly communication and support the 
educational goals of the institution. Institutional Repository allows only e-prints. 
broadly of two types, preprints and post-prints. 
Open DOAR' has identified the following content types in institutional 
repositories that are most common in all type of Institutional Repository System. 
Journal articles 
Bibliographic references (metadata only) 
Books sections and chapters 
Conference and workshop papers 
Theses and dissertations 
Unpublished reports and working papers 
Datasets 
Content packaged leammg objects 
Multimedia and audio visual materials 
Software 
Patents 
Other special items 
Within a repository's content policy the content type in elaborated form is 
as follows 
Publications 
• Articles: published in journals, magazines, newspapers, not necessarily peer-
reviewed. The article must be in electronic medium such as an online journal 
or news website. 
• Books: complete books or conference volumes. 
• Book sections- separately authored chapters or sections in books. 
JISC INFONET. (2012). Digital Repositories Infokit. Retrieved May 15,2013, from 
http://www.jiscinfonet.ac.uk/infokits/digital-repositories/ 
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• Conference or workshop items: papers, posters, speeches, lectures or 
presentations given at a conference, workshop or other event. 
Theses and Dissertations 
Student theses and dissertations submitted to an institution as a part of the 
requirements for a degree, including: 
• Doctoral theses: PhD 
• Master's theses & dissertations- M.Sc, M.A., M.B.A., etc. 
• Bachelors' dissertations- B.Sc, B.A., etc. 
Resources used to support teaching and learning. 
• Curricula and syllabuses. 
• Course validation documents 
• Course materials - leammg resources, lecture notes 
• Assignment materials- tests, exam papers. 
• Study skills support and revision materials. 
• Students- produced work (including all the content types listed here) 
Audio visual items 
• Images-digital photographs or visual images. 
• Video- digital video. 
• Audio-sound recording. 
• Show/exhibition- an artist's exhibition or site specific performance based 
deposit. 
• Artifact- an artist artifact or work product could also apply to 
archaeological finds. 
• Performance- performance of a musical event. 
• Composition - A musical composition. 
Data 
• Datasets- bounded collections of quantitative data (e.g. spreadsheet or 
XML data file). 
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• Experiment- experimental data with intermediate analyses and summary 
results. 
Grey literature 
• Patents - Patents include only published patents. As yet unpublished patent 
applications should never be included in a repository because to do so 
might disqualify the application. 
The following are grouped together by E- prints as monographs, 
although many people use monograph as a synonym for book. 
• Technical reports. 
• Project reports. 
• Documentation & Manuals. 
• Working papers & discussion papers. 
Others 
Something within the scope of the reposhory, but not covered by the other 
categories. 
4.10 Open Access Initiative Protocol for Metadata Harvesting (OAl-PMH) 
The Open Access Initiative-Protocol for Metadata Harvesting (OAl-PMH) 
was developed by Open Archives Initiatives (OAI) in January 2001.The current 
version( i.e. 2.0) was released in June 2002 and updated in 2008.The OAl-PMH is 
a set of interoperability standards that allow repositories to create metadata for 
describing the content stored in it and make it available to users. The OAl-PMH 
was designed to facilitate the technical interoperability among distributed digital 
repositories and archives. The purpose of OAl-PMH is to transmit metadata from 
source archive to destination archive. The OAI is based on client server 
architecture in which harvester request information and update records from 
repositories. (Rajashekar, 2004) 
There are two main components of OAl-PMH. These are as follows 
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Data Providers: Data Providers are the entities who possess metadata and are 
willing to share this with others. These entities provide free access to metadata, 
and may offer free access to full texts or other resources. One of the goals of OAI-
PMH is to provide an easy way to implement a low barrier solution for Data 
Providers. OAI-PMH is a set of six' services, also known as verbs. These are 
given as under. 
1. Identify: Its function is to describe data providers or institutional 
repositories. It provides general information about Data providers and their 
policies. 
2. List Metadata Formats: It records metadata formats supported by Data 
providers as well as their schema location and name spaces. 
3. List Sets: It gives a hierarchical listing of sets into which records may be 
organized. 
4. List identifiers: It files all unique identifiers parallel to records in Data 
providers. 
5. List Records: It retrieves metadata for various records. 
6. Get Record: It returns the metadata for single identifier in the form of an 
OAI record. 
Service providers: Service providers are the harvesters that harvest metadata 
from data providers. 
Some metadata harvesting services are as follows 
• OAIster - OAISTER is a union catalog of digital resources. It provides 
access to digital resources by harvesting their descriptive metadata by usmg 
OAI-PMH (the open archives initiative protocol for metadata harvesting). It 
is available through WorldCat.org at no charge. OAISTER can be searched 
by Title, Author/creator, subject, language. Entire record searches can also 
Rajashekar, T.B. (2004). OAI-PMH: Open Archives Initiative Protocol for Metadata Harvesting. 
Presented a paper in Workshop on Open Access, MSSRF, Chennai. Retrieved March 31, 20 U, 
from http://www.utsc.utoronto.ca/~chan/oaindia/presentations/OAI_PMH.pdf 
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be limited by resource type (text, image, audio, video, dataset) and sorted 
by date and hit frequency by data contributor. It records up to 30 million till 
date. (OCLC, 2012) 
NCSTRL- Networked Computer Science Technical Reference Library 
(NCSTRL) is an international collection of computer science research 
reports made available for non-commercial use. This is a collaborative 
project of University of Virginia and Virginia Tech and Old Domain 
University Digital Library research Group. (Networked Computer 
Science Technical Reference Library, n.d.) 
ARC- ARC is the first federated searching service based on the OAI 
protocol. It is also a project of Digital Library Research Group. Arc 
harvests metadata from several OAI compliant archives, normalizes them, 
and stores them in a search service based on a relational database (MYSQL 
or Oracle). At present, it has over one million metadata records from over 
80 data providers from various domains. (Liu, Maly, Zubair & Nelson, 
n.d.) 
CASSIR: Cross Archives Search Services for Indian Repositories is the 
project being jointly carried out at National Center for Science Information 
(NCSI), Indian Institute of Science (IISc) and Bangalore. The service 
harvests metadata as per the OAI-PMH protocol from the registered Indian 
Open Access Repositories. It currently has 207199 records from 33 
repositories indexed. (CASSIR, n.d.) 
SDL- Search Digital Library is a harvesting service of Documentation 
Research and training center (DRTC). It harvests metadata from open 
digital libraries and e-joumals in the area of Library & information science. 
(Nazim & Devi, 2008) 
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• SEED: Search Engine for Engineering Digital Repositories, a metadata 
harvesting service in the field of engineering and technology, was initiated 
by Indian Institute of Technology, Delhi. (Nazim & Devi, 2008a) 
• Open J-Gate: It is an electronic gateway to global journal literature in open 
access domain. It is hosted by Informatics India Ltd, New Delhi. (Nazim & 
Devi, 2008b) 
4.11 Registry services for repositories 
4.11.1 Registry of Open Access Repositories (ROAR) 
It is a searchable international Registry of Open Access Repositories which 
indexes the creation, location and growth of open access institutional repositories 
and their contents. ROAR was created by E-prints.org network at university of 
Southampton in 2003. Its aim is to promote the development of open access by 
providing timely information about the growth and status of repositories 
throughout the world. The ROAR gives the search interface by Country, Software, 
Repository type, number of records. It has registered 3621' repositories from all 
over the world, out of which 100 repositories are from India. 
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Figure 4.1: Registry of Open Access Repositories (ROAR) 
' ROAR. (2003). Retrieved March 31, 2014, from http://roar.eprints.org/. 
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A.W.I Open Directory of Open Access Repositories (Open DOAR) 
It is a comprehensive list of institutional and subject-based repositories 
which is maintained by SHERPA and is based at the Centre for Research 
Communications at the University of Nottingham. It also lists archives set up by 
funding agencies like the National institutes of health in the USA or the Welcome 
trust in the UK and Europe. Open DOAR is a service to enhance and support the 
academic and research activities of the global community. The users are able to 
analyze repositories by location, type, the material they hold and other measures. 
Open DOAR also helps service providers such as search-engines or alert services 
that need to use tools for developing tailored search services to suit specific users. 
Open DOAR has listed 2616' Open Access Repositories from all over the world, 
of which 70 open access repositories are from India. 
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Figure 4.2: Open-Directory of Open Access Repositories (Open-DOAR) 
' OpenDOAR, (2010). Retrieved March 31,2014, from www.opencioar.org 
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4.12 Services of Institutional Repositories 
Institutional repositories are more than just plans to preserve and store 
content, their value lies in the services they provide to the community. Some of the 
existing value added services available for repositories are discussed as: 
4.12.1 Deposit services: A successful repository regularly receives content from 
different sources. Self archiving does not require lot of time once an author 
is familiar with the deposition activity. Some examples showing how to add 
content in repositories are given below: 
• Mediated deposit services: This service allows authors to simply e-
mail their content to the repository staff, who may then deposit the 
material on behalf of authors.eg E-prints@IIT 
• SWORD (Simple Web Service Offering Repository deposit): The 
SWORD is an automated repository deposit protocol that is supported 
by a growing number of repositories. 
• Journal publishing workflows: Repositories plarming to host journals 
can build into the repositories a functionality that allows users to 
review, compile and publish journals directly in the repositories, for 
example. Depress IR software- have a built in publishing workflow. 
There are 192' repositories registered in ROAR that are based on 
Depress IR software 
• Rights checking: Sometimes authors are unable to understand 
publishing agreements due to its complexity. These types of services 
can include everything from checking copyright, permissions, 
negotiating with publishers, requesting final manuscript versions from 
faculty and tracking all of this mformation in a database to eventually 
upload the document with associated metadata. 
4.12.2 Content harvesting: Some repositories are adding content to their 
repositories by collecting the material themselves. The repository's staff 
ROAR.(n.d.). Retrieved March 31, 2014, from http://roar.eprints.org/ 
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identified those journals and publishers which permit self archiving and 
then they go through these journal's and publisher's websites to find out if 
authors of their institution had published their articles in them. Then they 
contact authors to add articles in their repositories. For example University 
of Glasgow repository, Raman Research Institute, India, etc. 
4.12.3 Discovery services: Reposhories provide discovery services such as: 
> Search and browse: These services can include full-text and metadata 
searching as well as multiple browsing functionality, such as by date, 
author, community, subject, funding agency, or document types. 
> Alert services and RSS feeds: Repositories can make things easier for 
users by enabling them to set up automatic alerts or RSS feeds when 
new material matching with their profile is added to the repository. 
> Indexing: Repositories make it easy for search agencies to index their 
content so that it can be easily searched by external search engines such 
as Google, Yahoo, Bing, etc. 
> Metadata export: Repositories that wish to be harvested should ensure 
that they are OAI-PMH compliant and must be registered with the 
harvesting service such as ROAR, Open DOAR, OAister, etc. 
> Cross-repositories search services:-Some repositories also provide 
cross-repositories search services to ease their users in finding out the 
required content in other repositories. There are a number of cross-
repository search services available with the aim to improve the 
visibility of repository content. Some of them are: 
1. CASSIR - A cross repositories search service in India. 
2. NARCIS - This harvests the content of Dutch repositories etc. 
4.12.4 Access services: Access to content is most important for the sustainability 
of any repository. 
> Embargo Management: The article should be once accepted for 
publicity is made immediately accessible with no delays. 
109 
Chapter-4 Open Access 
> Preservation: Institutional repositories are valuable sources for long-
term preservation as well as for access to scholarly material. It is the 
responsibility of the curator that the content of the repository be 
accessible even when the present technology becomes obsolete. 
4.12.5 Other services: 
> Usage statistics: Repositories that offer usage statistics are providing 
valuable services to authors, many of whom like to keep track of how 
many users are accessing their papers. 
> Researcher's profile: Researcher's profile is personalized web page(s) 
that show case all of a researcher's work. They often include a 
biography, description of research, awards and so on as well as a 
bibliography of the researcher's publication which can be linked to the 
full text in the repositories. The Online Access to Research in the 
Envirormient (OARE) project, an international public-private 
consortium, coordinated by the United Nations Environment Program 
(UNEP), Yale University and leadmg Science and Technology 
publishers, has been very successful in doing this. 
4.13 Challenges faced by institutional repositories 
While establishing an Institutional Repository, certain challenges would have 
to be faced which are described below: 
• Author's consent: This is the major issue of concern to fill up the 
repository because it depends upon the willingness of authors whether 
they want to self archive or not. The authors are generally unaware of 
the value of IRs and they think that depositing their articles or works in 
an IR will degrade their name 
• Rights management issues: Authors lack adequate awareness about 
then- own Intellectual Property Rights because they provide all their 
copyrights to the traditional publishers, who further prohibit them to 
make use of their own work. 
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• Funding issues: Funding is the key issue that involves the long-term 
commitment to run a repository. A repository needs constant attention 
and a continuous funding. There are various sections in IR for which 
funding is required such as Funds to purchase a Server, Maintenance 
and sustenance of the system as well as long-term preservation costs. 
• Preservation issues: Institutional Repositories are meant for long term 
preservation, but are facing certain issues e.g. Longevity of digital 
media. Technology obsolescence (such as data migration, data 
transformation), the hardware and the software needed to store and 
access digital data, are continuously upgraded, etc. It is the 
responsibility of the Manager of Institutional repository that a file 
should be in a state to open and access after a gap of years. 
• Sustainability: It is also a key factor which is to be taken into 
consideration for long term preservation and access of the content. 
4.14 Copyright Issues 
It is the most important area of discussion while talking about Open Access 
to research. Copyright in the open access environment have some modifications. 
In the present commercial scenario of publishing, authors give all their rights to 
the publisher which further restrict them to reuse their own work. In case of open 
access publishing, authors do not provide all their rights to the publishers and can 
make their work freely accessible. 
In order to submit articles in an institutional repository, authors have to be 
concerned about publishing policies of the publishers where they have previously 
published their articles. SHERPA (Securing a Hybrid Environment for Research 
Preservation and Access), sometimes referred as SHERPA project, an organization 
originally set up to support the establishment of a number of open 
access institutional repositories based in UK universities, now working at 
international level. The SHERPA through its RoMEO (Rights Metadata for Open 
Archiving) service often referred as SHERPA/RoMEO project, a searchable 
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database of publisher's policies regarding the self- archiving of journal articles on 
the web and in open access repositories, helps author to clarify the situation that 
author suffers while making their publications openly accessible as some 
publishers prohibit authors from using their own articles in this way, some allow 
it, but only under certain conditions, while others are quite happy for authors to 
show their work in this way. The project RoMEO provides a colour guide to ease 
authors in finding the right journal to publish their articles. The colour guide is 
basically divided into two broad categories i.e. Publishing Colours and Archiving 
Colours, given in tables 4.1 & 4,2 as under. (SHERPA/ROMEO, 2012) 
Table- 4.1 
Publishing Colour 
Gold Open Access Publishing 
Table- 4.2 
Archiving Colour 
Can archive pre-print and post-print or publisher's version/PDF Green colour 
Blue colour Can archive post-print (i.e. final draft post-refereeing) or publisher's 
Yellow colour Can archive pre-print (i.e. pre-refereeing) 
White colour Archiving not formally supported 
4.14.1 Author's Addenda 
An author is the copyright owner of the work, but while publishing an 
article in a journal or a book, the author has to transfer all of the rights (consisting 
of package of licenses called 'copyright license') to the publisher of that journal or 
of the book. This kind of copyright transfer is not always helpful to the author, as 
the author looses control over his/her own scholarly output. "Assignment of 
copyright ownership may limit the ability of authors to incorporate elements into 
future articles and books. Authors may not be able to use their own work in their 
teaching or to authorize others at the institution or elsewhere to use materials" 
(Hirtle, 2006). The Author's addendum is one of the solutions to the dilemma of 
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copyright transfer. It is a standardized legal instrument that modifies the 
publisher's agreement and allows the author to keep his/her key rights. It affirms 
the rights that the author will maintain after passing an article to a publisher for 
publication. There are a number of Addenda and which vary with each other 
significantly. Therefore, care must be taken to choose an addendum that suits the 
author or an institution. The SPARC/Science Commons and SURF/JISC are the 
two widely used Author's Addenda. These addenda can be affixed with the 
publishing contracts acknowledged by publishers and are liable to be legitimately 
binding. These addenda are briefly described as under: 
• SPARC Author Addendum: Scholarly Publishing and Academic Resources 
Coalition (SPARC) is an international coalition of Academic and Research 
Libraries and Organizations, working to create a more open system of 
scholarly communication. "The SPARC has given the Author Addendum, a 
legal instrument that modifies the publisher's agreement and allows them lo 
keep key rights to their articles. The Author Addendum is a free resource 
developed by SPARC in partnership with Creative Commons and Science 
Commons established non-profit organizations that offer a range of copyright 
options for many different creative endeavors" (SPARC, 2006).The author can 
attach this form or addendum with publishing agreement provided by the 
publisher. According to the addendum given by SPARC', Author retains: 
i. The rights to reproduce, to distribute, to publicly perform, and to publicly 
display the article in any medium for non-commercial purposes 
ii. The right to prepare derivative works from the Article, 
iii. The right to authorize others to make any non-commercial use of the 
Article so long as the Author receives credh as author and the journal m 
which the Article has been published is cited as the source of first 
publication of the Article. For example. Author may make and distribute 
SPARC, (n.d.). Addendum to Publication Agreement. Retrieved February, 12, 2014, from 
http://www.sparc.arl.org/sites/default/files/Access-Reuse_Addendum.pdf 
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copies in the course of teaching and research and may post the Article on 
personal or Institutional Websites and in other open access digital 
repositories. 
Science Commons, which is another organization working for the Authors' 
Rights, in collaboration with SPARC has developed the Scholar's Copyright 
Addendum Engine that includes several varied addenda, including SPARC'S own 
Author Addendum. 
• SURF/JISC Copyright Toolbox: It is developed by the SURF Foundation in 
the Netherlands and the Joint Information Systems Committee (JISC) in the 
UK. It incorporates a license-to-publish that authors can assign to publishers. 
This enables them to retain a bundle of rights for themselves over the use of 
their own work. The Toolkit provides sample wordings that can be used if an 
author or publisher wishes to amend the standard publishing agreement in the 
license (Swan & Chan, 2009). 
4.14.2 Creative Commons (CC) licenses: 
Creative Commons licenses are the commonly accepted copyright licenses 
in the open access environment. These licenses play an important role in 
protecting author's right and allow users to grant rights regarding the use of article 
to any user instead of publisher. The ultimate goal of Creative Commons licenses 
is to develop a rich repository of high-quality works in a variety of media and to 
promote an ethos of sharing, public education and creative interactivity. There is a 
pack of six licenses given by Creative Commons (Creative Commons, 2012). 
The description is as follows: 
1. Attribution Non-commercial No derivatives CC BY-NC-ND 
This license is the most restrictive of all six main 
[CC 
licenses, allowing redistribution. It is often called as 
"free advertising license" because it allows users to download the works of 
authors and share them with others as long as users mention the author and 
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link back the author, but users can't change them in any way or use them 
commercially. 
2. Attribution Non-commercial Share Alike CC BY-NC-SA 
This license lets users remix, tweak and build upon the author's work non-
^ 9 commercially, as long as users credit the author and 
license their new creations under the identical terms. 
Users can download and redistribute the author's work just like the B'S'-
NC-ND license, but they can also translate, make remixes and produce new 
stories based on the author's work. All new work based on the author*s 
work will carry the same license, so any derivatives will also be non-
commercial in nature. 
Attribution Non-commercial CC BY-NC 
This license lets users remix, tweak and build upon the 
author's work non-commercial, and although users' new ' 
works must also acknowledge the author and be non-commercial, users 
don't have to license their derivative works on the same terms 
4. Attribution No Derivatives CC BY-ND 
"^S~iQ 1 This license allows for redistribution, commercial and 
- ^ " " ^ - " " ^ non-commercial, as long as it is passed along unchanged 
and in whole, with credit to the author. 
5. Attribution Share Alike CC BY-SA 
This license lets users remix, tweak, and build upon the [^N~ 
author's work even for commercial reasons, as long as VBSSI 
the users credit the author and license their new creations under the 
identical terms. This license is often compared to open source software 
licenses. All new works based on the author's works will carry the same 
license, so any derivatives will also allow commercial use. 
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6. Attribution CCBY 
This license lets the users distribute, remix, tweak and |[CC 
build upon the author's work, even commercially as 
long as the users credit the author for the original creation. This is the most 
accommodating of licenses offered, in terms of what users can do with the 
author's works licensed imder Attribution 
Among all the six licenses, two widely used licenses are Attribution license 
and Attribution Non Commercial license which are used by major open access 
journals as well as academics. 
Broadly speaking, IR has to deal with copyright issues at two fronts, one is 
collecting content and the other is distributing content. Typically an Institutional 
Repository might have the following two licenses: 
• Deposit license: It is an agreement between the author (or copyright 
holder) and the institution giving the repository the right to distribute and 
preserve the work. 
• Distribution license: It is an agreement between the author (or copyright 
holder) and the institution governing the uses that can be made of the work. 
Beside the above two licenses, IR managers should go through the legal 
obligations related with the management issues of IR such as content management, 
authentication, authorization, version control, protection of rights, etc. 
4.14.3 Policies and Mandates 
There are some policies and mandates that differ from institution to institution. A 
few of them are as follows: 
1. Harvard Arts & Sciences Faculty Open Access Mandate, USA 
(February 2008): This is the first University mandate in the US and 
first anywhere to be initiated by Faculty. (Harvard, 2008). 
2. Stanford University School of Education Open Access Motion, 
California (June 2008). 
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3. National Institute of Health public Access Policy, US (December 
2007) 
4. European Research Council (ERC) scientific council guidelines for 
Open Access (December 2007) 
5. Federal Research public Access Act (May 2006) 
6. Welcome Trust (October 2005) 
4.15 Quality assurance 
The quality of a publication lies in its accurate correctness, accountability 
and its communication to the specialist literature. For the documents that have 
already been published in journals and have undergone peer-review, or evaluation 
(as is the case of the theses or completion of projects), the quality control has been 
previously carried out upon the arrival of the repository and therefore, the value of 
its content will be considered as already guaranteed. While as the rest of the 
documents, the university or institution should establish scientific committees 
supported by the university structure itself The committee could be entirely 
formed by members of the institution or may include members of other institutions 
which can also lead to promote the cooperation for scientific development of 
various research institutions. 
4.16 Open Access in India 
In India the efforts to adopt open access initiatives have already been 
started, but there are some obstacles and misinterpretation about open access 
among the Indian research community. These include lack of expertise in every 
organization to promote creation of open access repositories and encourage 
scientists to place their papers in them, lack of infrastructural facilities like 
hardware and high bandwidth, scientists are also uncertain about the quality of 
preprints and post prints that are submitted to open access repositories. 
Indian Researchers also face two major problems that are common to the 
researchers of other developing countries i.e. Access and Visibility. Due to high 
costs. Access to information is difficult; therefore scientists have to work m 
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information poverty environment. On the other hand, other researchers are unable 
to access the work of Indian researchers which resulted in low visibility and low 
use of work. Hence, the citation rate of Indian scientists becomes poor as 
compared to other established countries and it is the Open Access which seems to 
be the better solutions to overcome the above problems (Arunachalam, 2007). 
After Budapest Open Access initiative and Berlin declaration, the M.S. 
Swaminathan Research foundation (MSSRF) and Indian National Science 
Academy (INSA) which had signed the Berlin declaration in 2004 took lead in 
Open Access activities and organized workshops on OA and Institutional 
repositories at various locations in India. The development of Open access 
repositories in Indian universities and R & D organizations is a growing 
phenomenon, with an increasing number of libraries planning to put it into 
practice. In recent years, Open access is becoming a movement in India and large 
number of organizations is taking initiative for this. University Grants commission 
(UGC), All India Council of Technical Education (AICTE), Council of Scientific 
and Industrial Research (CSIR) and National Knowledge commission (NKC), 
Govt, of India are also providing assistance for sustainable development of open 
access institutional repositories in India (Arunachalam, 2007). The Indian 
Institute of Science, Bangalore, was the first to set up an institutional repository in 
India , followed by Indian Institute of Management, Kozhikode, Indian Statistical 
Institute, Bangalore; Indian Institute of Technology, Delhi; National Institute of 
Technology, Rourkela; National Aerospace Laboratories, Bangalore; National 
Chemical Laboratory, Pune; Information and Library Network (INFLIBNET), 
Ahmedabad; National Institute of Oceanography, Goa; and Raman Research 
Institute, Bangalore (Lone, Rather & Shah, n.d.). 
Quite recently, the Open Course-Ware (OCW) movement in India has 
gained momentum with the announcements of availability of learning resources on 
the Internet by two important national level organizations, namely IGNOU and 
NCERT. Indira Gandhi National Open University (IGNOU) produces self-
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instructional study materials for various programs and hosts a number of 
educational broadcasting channels. It has also initiated establishment of a National 
Digital Repository of OCW. The National Council of Educational Research and 
Training (NCERT) have initiated a step towards making school textbooks freely 
available on the Internet for students and teachers through its website. Some 
institutional repositories, like, Librarian's Digital Library, IIMK Digital Library, 
also provide access to a number of educational materials, viz., lecture notes, 
tutorials, etc. (Ghosh & Das, 2006). 
University Grants Commission (UGC) and Information and Library 
Network (INFLIBNET) has taken an initiative for open access and developed an 
Open Access repository named "Shodhganga" which collects, preserves and 
disseminates the post prints, preprints, news clippings, CALIBER and PLANNER 
full text proceedings, training material and other scholarly publications. UGC 
through its National policy framework (2005) proposed and made it mandatory for 
all the researchers of Indian Universities to submit their Doctoral theses. 
dissertations in electronic form for the creation of National database of theses and 
dissertations to make theses of Indian researchers publicly available (UGC, n.d.) 
In the same line National Knowledge Commission (NKC), through National 
Knowledge Network (NKN), is trying to ensure an easy and widespread 
availability of high quality educational resources to improve collaboration and 
sharing by connecting all Universities, libraries, laboratories, hospitals and 
agricultural institutions together. 
4.16.1 OA journals and OA repositories (Initiatives by India) 
Open access is gaming momentum in India day by day and many publishers 
and institutions have taken a step forward to publish open access journals and 
establish open access repositories. Many traditional publishers and institutes are 
also making their journals open access. Initiatives taken by some Indian institutes 
and research councils to make their publications Open Access are as follows 
(Arunachalam, 2007): 
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• Indian National Science Academy (INSA) has made its four journals Open 
Access. The Academy also signed the Berlin declaration. 
• The Indian Academy of sciences converted all its ten journals into Open 
Access. 
• The Council for Scientific and Industrial Research (CSIR) has also adopted 
Open Access policy in its laboratories and made around 21 journals as open 
access journals. 
• The Indian council of Agricultural Research (ICAR) has made its two 
journals open access. 
• The Indian MEDLARS centre at the National Informatics has put out the 
Open Access version of 40 biomedical journals under its medIND program. 
• Medknow brings out more than 60 open access journals, on behalf of their 
publishers. 
• Three Open Access medical journals are brought out from the Calicut 
Medical College. 
In the coming decades, it is predicted that many Open Access journals may 
be brought out by India. Many physicists in the better-known institutions use 
'arXiv', which has mirror site in India, both for placing their post prints and 
preprints and for reading preprints of others. 
For providing open access to scholarly output, different organizations, institutions 
of higher learning, etc. are taking initiatives and coming up with their own 
Institutional Repositories. 
• The Council for Scientific and Information Research (CSIR) has created 
OAI-PMH compliant National open access periodicals repository for the e-
joumals and built National Science digital library for e-books. 
• The International Crops Research Institute for semi-Arid Tropics has also 
announced to establish Open Access Repository. 
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Till date 100' open access repositories has been registered in 
Registry of open Access Repositories (ROAR) and around 70^  repositories 
have been listed in Open DOAR(Directory of Open Access Repositories). 
4.16.2 Mandates in India 
In January 2006, a special session on Open Access was held at 93'^ '' Indian 
Science Congress, which resulted to 'Optimal National Open Access Policy' to 
promote Open Access in India. According to the policy, the Government of India 
expects authors of research papers resulting from publicly-funded research to 
maximize the opportunities to make their results available for free. To meet this 
end, the Government: 
• Requires electronic copies of any research paper that has been accepted for 
publication in a peer-reviewed journal, and is supported in whole or in part 
by Government funding, to be deposited into an Institutional Open Access 
repository immediately on acceptance for publication; 
• Encourages Government Grant Holders to publish in a suitable OA journal 
where one exists; the Government will cover the publication costs, if any; 
• Encourages Government Grant Holders to retain ownership ot the 
copyright of published papers, where possible. 
India at present has six institutional mandates, one proposed funder mandate 
and one proposed muhi-institutional mandate. These are as follows (ROARMAP, 
n.d.): 
• Institutional mandate 
1. National Institute of Technology, Rourkela 
2. Bharthidasan University 
3. National Institute of Oceanography 
4. University of St. Andrews 
' Repositories were accessed on 31-03-2014 
^ Accessed on 31-03-2014 
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5. Madurai Kamraj University Mandate 
6. Mahatma Gandhi University, Kerala 
• Proposed funder mandate 
7. National Knowledge commission 
• Proposed multi Institutional Repository Mandate 
8. Council of Scientific & Industrial research (CSIR) 
• Multi-Institutional Repository Mandate 
9. Indian Council of Agricultural Research (ICAR) 
10. Global Agricultural Research Consortium (CGIAR) 
4.17 Comparative study of Open Access Repositories of Indian origin 
The comparative study has been divided in two parts, enumerated as below 
• University based IRs 
• Other Open Access Repositories of Indian origin 
4.17.1 University based IRs 
The Chart given in table 4.3 illustrates the comparative analysis of 
Institutional Repositories in Indian Universities, registered in ROAR and Open 
DOAR till date'. 
Table- 4.3 
University based IRs 
s. 
No 
I. 
2. 
3. 
Name of the 
University 
Guru Gobind 
Singh 
Indraprastha 
lnstitute(GGSIP 
U), New Delhi 
Cochin 
University of 
Science & 
Technology 
(CUSAT), Goa 
Cochin 
University of 
Science & 
Technology 
Name of the IR (if any) 
with URL 
DSpace@ GGSIPU 
(hup//14 l.W6(i 
2l6 8(>W)/\mlui/) 
Dvuthi(hltn//dvutlii 
cusal acmO 
DigitalLibrary@CUSAT 
(hup:'/nSpaci; cusal 
ac. m/isciuZ) 
OSS 
used 
1 ) S : - 1 ^ ^ 
i . l ' - i - . K . 
• ) S | M^C 
Language 
of 
Publicatio 
ns 
English 
English 
English 
&Malayalam 
Subject 
Coverage 
Multi-
disciplinary 
Multi-
disciplinary 
Multi-
disciplinary 
Collection 
Coverage 
Articles, 
Theses, 
Learning 
Objects 
Articles,Thes 
es. Learning 
Objects 
Articles, 
Conferences, 
Theses, 
Books, 
Policies 
Explicitly 
undefined 
Explicitly 
undefined 
Explicitly 
undefined 
' Data has been retrieved during April 1,2014 to April 30,2014 from: 
(a) ROAR.(n.d.). Retrieved from http://roar.eprints.org/ 
(b) OpenDOAR. (n.d.). Retrieved from http://\vww.opendoar.org/ 
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4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
(CUSAT), Goa 
Institute of 
Petroleum 
Management, 
PanditDeendayal 
Petroleum 
University(PDP 
U), Dehradun 
Delhi 
Technological 
University, 
New Delhi 
Smt Hansa 
Mehta 
Library,The 
Maharaja 
Sayajirao 
University of 
Baroda, Baroda 
Thapar 
University, 
Punjab 
University of 
Delhi, Delhi 
Indira Gandhi 
National Open 
University 
(IGNOU), 
New Delhi 
School of 
Biotechnology (S 
BT), Madurai 
Kamaraj 
University (MK 
U), Madurai 
SaurashtraUniver 
sity, Rajkot, 
Gujrat 
Department of 
Library & 
Information 
Science, 
University of 
Kashmir, 
Kashmir 
Mahatma Gandhi 
University, 
Kottayam. 
DeepBlue Knowledge 
Repository@PDPU 
(hllD.//sDmlib.DdDu, 
ac,rn:8080/xmlui/) 
Institutional Repository of 
Intectual Contributions of 
Delhi Technological 
University 
(httD://www.DSDace.dce edu 
] 
DSpace at MS University 
fhUD,//i4 134.121 
106:8080/isDui/) 
DSpace® TU 
(•http;//DSpace. 
!liapar.cdu:808()/DSDace/) 
DU Eprint Archive 
fhttpV/eprints.duac.in/) 
E-Gyankosh 
(•httD://www.CBV 
ankosh.ac.in/1 
Eprints@SBT MKU 
f http;//eprints.bicmku, in/) 
Etheses- A 
SaurashtraUniversity 
Library Service 
(http //elheses saurashlra 
univorsilscdu/) 
Knowledge Repository 
Open Network (KNoor) 
(hltD://DSnaces.uok 
edu.in:8080/isDui/) 
Mahatma Gandhi University 
Theses Online 
(hup://uww mauthescsora/) 
DSpace 
DSpace 
DSpace 
DSpace 
l-prlnts 
DSpace 
r.prims 
Iprinis 
DSpace 
Nitya 
English 
English 
English 
English 
English 
Hindi, 
English 
English 
English, 
Gujrati 
English, 
Hindi, Urdu, 
Persian 
Sanskrit,Mal 
ayalam, 
Hindi, 
Multi-
disciplinary 
Chemistry and 
Chemical 
Technology, 
Mathematics and 
Statistics, Physics 
and Astronomy, 
Technology 
General, Civil 
Engineering, 
Computers and 
IT, Electrical and 
Electronic 
Engineering, 
Mechanical 
Engineering and 
Materials 
Multi-
disciplinary 
Multi-
disciplinary 
Multi-
disciplinary 
Multi-
disciplinary 
Biology and 
Biochemistry 
Multi-
disciplinary 
Science General, 
Agriculture, Food 
and Veterinary, 
Health and 
Medicine, 
Technology 
General 
Multi-
disciplinary 
Learning 
Objects, 
Multimedia. 
Special 
Articles, 
Unpublished 
items 
Articles, 
Theses, 
Multimedia 
Theses 
Articles, 
Conferences, 
Theses 
Articles, 
Conferences. 
Theses, 
Books, 
Patents 
Learning 
Objects 
Articles 
Articles, 
Theses 
Articles, 
Conferences, 
Theses 
Theses 
Explicitly 
undefined 
Explicitly 
undefined 
Explicitly 
undefined 
Not Stated 
Explicitly 
undefined 
Preservatior 
policy not 
stated 
Not stated 
Explicitly 
Undefined 
Defined 
Explicitly 
undefined 
Explicitly 
undefined 
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14. 
15. 
16. 
Kerala 
University of 
Mysore, Mysore 
Osmania 
University, 
Hyderabad 
University of 
Hyderabad, 
Hyderabad 
University of Mysore -
Digital Repository of 
Research, Innovation and 
Scholarship (ePrints@UoM) 
(httD://eDrints uni-
ln '^sore,ac m/) 
Osmania University Digital 
Library [OUDL] 
(littnv/oudl osmania.ac in/) 
DSpace at University of 
Hyderabad 
(hltp://dii;ilih,u«li\d 
ernel.in/DSDacc) 
DSpace 
l)Sp;ice 
English 
English 
English, 
Hindi 
English 
Multi-
disciplinary 
Multi-
disciplinary 
Multi-
disciplinary 
Articles 
Articles 
Research 
Publications 
Not defined 
Not defined 
Not defined 
4.17.2 Other Open Access Repositories of Indian Origin 
The table 4.4 demonstrates the comparative analysis of Open Access 
Repositories of Indian origin that has been registered in ROAR and Open DOAR 
till date'. It has to be noted that duplications has been avoided. 
Table: 4.4 
Other Open Access Repositories of Indian origin 
s. 
No 
1. 
2. 
3 
4 
Name of the IR 
and URL 
DSpace@lIA: 
Indian Institute of 
Astrophysics 
http.//Dnnls,iiap.re 
sin/ 
OpenMED(%NlC 
http.//openmed.nic 
M 
EPrints@nT Delhi 
hltp://epnnl.iild.au 
in/DSpace 
DSpace@nitr 
Name of the 
Institution/ 
Organization 
Indian Institute of 
Astrophysics 
Bibliographic 
Informatics Division 
National Informatics 
Centre, New Delhi 
Indian Institute of 
Technology, Delhi 
National Institute of 
Repository 
Type 
Research 
Institutional or 
Departmental 
Research Cross-
institutional 
e-Theses 
Research 
OSS used 
DSpace 
1 l'nm^ 
DSpace 
DSpace 
Language 
of 
Publicati 
ons 
English 
English 
English 
English 
Subject 
Coverage 
Physics and 
Astronomy 
Health and 
Medicine 
Engineerin 
g& 
Technology 
Chemistry 
Collectio 
n 
Coverage 
Articles; 
Theses; 
Multimedia 
, Special 
items such 
as 
Biographic, 
newspaper 
articles 
Articles 
Research 
Publication 
s; Thesis & 
Dissertation 
s 
Articles; 
Policies 
Explicitly 
undefined 
Metadata 
reuse, full-
text item 
re-use & 
Submission 
policies are 
defined; 
Preservatio 
n and 
content 
policies are 
explicitly 
undefined 
Undefined 
Explicitly 
' Data has been retrieved during April 1, 2014 to April 30,2014 from: 
(c) ROAR. (n.d.). Retrieved from http://roar.eprints.org/ 
(d) OpenDOAR. (n.d.). Retrieved from http://www.opendoar.org/ 
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5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
httD.//DSpace.nitr 
klacin/DSDace/ 
Catalysis Database 
httD://«-ww.eDrints 
litm ac in/ 
DSpace at 
Bangalore 
Management 
Academy 
httD://bma.ac.in:80 
80/DSpace 
DSpace at 
NCAOR 
httD://DSDace nca 
or ore;8080/DSDa 
ce/ 
DSpace@INFLlB 
NET 
http://ir.inflibnet.a 
c.in/ 
DSpace® IIMK 
httn://DSDace iimk 
a?.in/ 
DSpace@NCL 
httpZ/DSpacenclr 
es.in/ 
Institutional 
repository at MDI 
httD://DSt)ace.mdi. 
ac.in/DSoace 
Digital 
Knowledge 
Repository of 
Central Drug 
Research Institute 
httDV/dkrcdriresi 
n:8080/DSDace/in 
dex isD 
Eprints@IARI 
httD://eprints.ian.r 
esjn/ 
DSpace at ICFAI 
BUSINESS 
SCHOOL 
httD.//202.l31.% 
59:8080/DSDace 
Technology, 
Rourkela 
National Center for 
Catalysis Research, 
IIT Madras 
Bangalore 
Management 
Academy, 
Bangalore 
National Centre for 
Antarctic Research, 
Goa 
Information and 
Library Network 
Center, Ahmedabad 
Indian Institute of 
Management, 
Kozhikode 
National chemical 
Laboratory - Pune 
Management 
Development 
Institute, Gurgaon 
Central Drug 
Research Institute, 
Lucknow 
Indian Agricultural 
Research Institute, 
New Delhi 
ICFAI Business 
School. Ahmedabad 
Institutional or 
Departmental 
Research 
Institutional or 
Departmental 
Learning and 
Teaching 
Objects 
Research 
Institutional or 
Departmental 
Research 
Institutional or 
Departmental 
Research 
Institutional or 
Departmental 
e-Theses 
Research 
Institutional or 
Departmental 
Research 
Institutional or 
Departmental 
Research 
Institutional or 
Departmental 
l-I'rinls 
DSpace 
DSpace 
DSpace 
DSpace 
DSpace 
DSpace 
DSpace 
1 Prints 
DSpace 
English 
English 
English 
English, 
Hindi 
English 
English 
English 
English 
English 
English 
and 
Chemical 
Technology 
, Physics 
and 
Astronomy; 
Mechanical 
Engineerin 
gand 
Materials 
Chemistry 
and 
Chemical 
Technology 
Manageme 
nt 
Science & 
Technology 
general 
Science & 
Technology 
General; 
Earth 
Sciences 
Multidiscip 
Unary 
Business 
and 
Economics 
Chanistiy 
Multidiscip 
linary 
Biology 
and 
Biochemist 
ry; Health 
and 
Medicine 
Agriculture 
, Food and 
Veterinary 
Mathematic 
sand 
Statistics; 
Business 
and 
Economics; 
Library and 
Conference 
s; Theses. 
Books 
Articles; 
Conference 
s; Theses 
Articles 
Research 
Publication 
s 
Conference 
s; Learning 
Objects; 
Special 
Articles, 
Conference 
s; Theses; 
Unpublishe 
d 
Thesis &. 
Dissertation 
s 
Articles, 
Conference 
s; Books, 
Special 
such as 
News 
Reports 
Articles; 
Unpublishe 
d 
Articles; 
Conference 
s; Theses; 
Unpublishe 
d 
Articles; 
Conference 
s; 
Unpublishe 
d; Books; 
Special 
undefmed 
Explicitly 
undefmed 
Explicitly 
undefined 
Explicitly 
undefmed 
Explicitly 
undefined 
Explicitly 
undefmed 
Explicitly 
undefined 
Explicitly 
undefined 
Explicitly 
undefmed 
Well 
defined. 
except 
preservatio 
n policies 
Explicitly 
undefined 
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15 
16 
17 
18 
19 
20 
21 
22 
23 
Kautilya Digital 
Repository 
httD://oii ieidrac.i 
n 8n8{)/ispui/ 
Librarians' Digital 
Library 
httpsV/drtc.isibana 
ac in/ 
ePrints@/ISc 
httpV/epniUsiisce 
metin/ 
Eprims@CMFRl 
liltD/ZcDrintscmrn 
orain 
Open Access 
Digital Repositoiy 
of Ministry of 
Earth Sciences, 
Government of 
India 
hltp/Zmocscprints 
incois.Bovin/ 
EprintsigMDRF 
httpV/mdrf-
cprints in/ 
Eprints@NML 
httD;//eprints.nnill 
ndia.ora/ 
Open Access 
Repository of 
Indian Theses 
httD://eDrints.csire 
xolorationscom/ 
ethesis@nitr 
http://ethcsis.nitrkl 
acin/ 
Indira Gandhi 
Institute of 
Development 
Research, Mumbai 
Documentation 
Research and 
Training 
Centre (DRTC), Indi 
an Statistical 
Institute, Bangalore 
Centre 
Indian Institute of 
Science, Bangalore 
Central Marine 
Fisheries Research 
Institute, 
Emakulam, Cochin 
Ministry of Earth 
Sciences, 
Government of 
India, Hyderabad 
Dr Mohan's 
Diabetes Specialities 
Centre, Diabetes, 
Channai 
National 
Metallurgical 
Laboratory, 
Jamshedpur 
CSIR Unit for 
Research and 
Development of 
Information 
Products, Pune 
National Institute of 
Technology, 
Rourkela 
Research 
Institutional or 
Departmental 
Research Cross-
Institutional 
Research 
Institutional or 
Departmental 
Research 
Institutional or 
Departmental 
Research Cross-
Institutional 
Research 
Institutional or 
Departmental 
Research 
Institutional or 
Departmental 
e-Theses 
e-Theses 
DSpacc 
DSpaco 
ll'ldlts 
CIVints 
LPrini-
I Pnnl.s 
1 Prints 
i:i'nnt'. 
LiPniiti 
English 
English; 
Hindi; 
Kannada 
English 
English 
English 
English 
English 
English 
English 
Information 
Science; 
Manageme 
ntand 
Planning 
Multidiscip 
linary 
Library and 
Information 
Science 
Chemistry 
and 
Chemical 
Technology 
Mathematic 
sand 
Statistics; 
Physics and 
Astronomy 
Agriculture 
, Food and 
Veterinary; 
Biology 
and 
Biochemist 
ry; Ecology 
and 
Environme 
nt; Health 
and 
Medicine 
Earth 
Sciences 
Health and 
Medicine 
Chemistry 
and 
Chemical 
Technology 
Technology 
General 
Multidiscip 
linary 
Engineerin 
gand 
Technology 
Conference 
s; Theses; 
Unpublishe 
d 
Articles; 
Conference 
s; Theses; 
Multimedia 
Articles; 
References; 
Conference 
s, 
Unpublishe 
d; Books; 
Patents; 
Special 
Articles; 
Conference 
s; Theses; 
Unpublishe 
d; Books; 
Patents 
Articles 
Articles; 
Theses; 
Books 
Articles; 
Conference 
s; Theses; 
Books; 
Learning 
Objects; 
Patents 
Theses & 
Dissertation 
s 
Theses & 
Dissertation 
s 
Explicitly 
undefmed 
Explicitly 
undefined 
Well 
defined 
Well 
defined 
except 
preservatio 
n policies 
Well 
defined 
policies, 
restricted 
use 
Well 
defined 
except 
preservatio 
n policies 
Well 
defined 
except 
preservatio 
n policies 
Well 
defined 
except 
preservatio 
n policies 
Well 
defined 
except 
preservatio 
n policies 
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24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
NISCAIR online 
periodicals 
repository (nopr) 
httpV/noprniscair 
res. in/ 
ePrints(ZgCFTRl 
hnp://ir.cl'lri,conn 
DRS at National 
Institute Of 
Oceanography(DR 
S@nio) 
http/Zdrsnioors/ 
Raman Research 
Institute Digital 
Repository 
httD://DSDace.rri r 
es.in/ 
ETD^USc 
http://ctd.ncsi lisc 
ernet.in/ 
Open Access 
Repository of 
ICRISAT 
(0AR@1CRISAT) 
http://oaricrisat.or 
IIT Bombay 
Institutional 
Repository 
httn://DSDace.libra 
r\ ntb acin/ispui/ 
EPrints@nCB 
httD://v.-ww,eDrinls 
iicb.res.in 
National 
Aerospace 
Laboratories 
Institutional 
Repository (NAL 
Repository) 
http://nal-
ir.nal resin/ 
Entrepo 
httD://vvAvw.rhinol 
oRvin 
eprints@immt 
httD://eprints.immt 
res in/ 
CSIR-AMPRl 
DRS 
httDZ/eprintsamor 
i.res.in 
National Institute of 
Science 
Communication and 
Information 
Resources 
(NISCAIR), New 
Delhi 
Central Food 
Technological 
Research Institute 
(CFTRI), Mysore 
National Institute Of 
Oceanography 
(NIC), Goa 
Raman Research 
Institute, Bangalore 
Indian Institute of 
Science, Bangalore 
International Crops 
Research Institute 
for the Semi-Arid 
Tropics, Hyderabad 
Indian Institute of 
Technology, 
Mumbai 
Indian Institute of 
Chemical Biology, 
Kolkata 
Information Centre 
for Aerospace 
Science and 
Technology (ICAST 
), National 
Aerospace 
Laboratories, 
Bangalore 
Otolaryngology 
online journal, ENT 
Scholar, Chennai 
Institute of Minerals 
and Materials 
Technology, 
Bhubneshwar 
Advanced Materials 
and Processes 
Research Institute, 
Bhopal 
Research 
Institutional or 
Departmental 
Research 
institutional or 
Departmental 
Research 
Institutional or 
Departmental 
Research 
Institutional or 
Departmental 
e-Theses 
Research 
Institutional or 
Departmental 
Research 
Institutional or 
Departmental 
Research 
Institutional or 
Departmental 
Research 
Institutional or 
Departmental 
Research Cross-
Institutional, 
Journal 
publication 
Research 
Institutional or 
Departmental 
Research 
Institutional or 
Departmental 
USpiiuc 
I-: Print.', 
DSpacc 
OSpucc 
DSpace 
l-Prinls 
DSpace 
i; Prints 
F.Prlnts 
FPrints 
KPrints 
(•Prints 
English 
English 
English 
English 
English 
English 
English 
English 
English 
English 
English 
English 
Multidiscip 
linary 
Food& 
Technology 
; Science 
and 
Technology 
General 
Science 
General; 
Technology 
General; 
Arts and 
Humanities 
General 
Physics and 
Astronomy 
Multidiscip 
linary 
Agricultura 
1 Sciences 
Engineerin 
g& 
Technology 
Chemical 
Sciences;Sc 
ience& 
Technology 
general 
Mathematic 
sand 
Statistics; 
Technology 
General; 
Mechanical 
Engineerin 
gand 
Materials 
Otolaryngol 
ogy 
Minerals 
and 
Materials 
Technology 
Advanced 
Materials 
Articles; 
References 
Articles 
Articles; 
Conference 
s; Theses 
Articles; 
Unpublishe 
d; Learning 
Objects 
Theses 
Articles 
Research 
Publication 
s 
journal 
articles. 
conference 
papers, 
theses and 
reports 
Articles; 
Conference 
s. Theses. 
Unpublishe 
d; Learning 
Objects; 
Multimedia 
; Patents 
Journal 
Publication 
s/ Articles 
Articles 
Journal 
papers, 
conference 
papers, 
reports. 
Explicitly 1 
undefined 
Well 
defined 
policies, 
restricted 
use 
Explicitly 
undefmed 
Explicitly 
undefined 
Explicitly 
undefined 
Well 
deflned 
Explicitly 
undefined 
Well 
defined 
Explicitly 
undefined 
Well 
defined 
Well 
defined 
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36 
37 
38 
39 
40 
41 
42 
43 
ePrints@ATREE 
hHD.//eprints,atrec. 
2[g/ 
Institutional 
Repository 
@Vikram 
Sarabhai Library 
(VSL) 
http;//vslir.iimahd. 
emet.in;8080/xnil 
ml 
EPrints@NlRT 
hnn://eDrints.nirl,r 
es.in/ 
IR@NPL 
hnD://np).t'5ircentr 
al.net/ 
Bhagirathi (TIT 
Roorkee 
Repository) 
htlp7/bhagirathi,iii 
r ac in'DSpacc/ 
Electronic Theses 
and Dissertations 
ofUASDharwad 
http://etd.uasd.edu 
/ 
DSpace at lUCAA 
httDy/wKW.iucaa.c 
rnet.in:8080/ispuj/ 
Indian Insiitule of 
ManaEemcnt 
Kozhikode Dieital 
Library 
htto://w\vw,iimk.a 
c.in/asdl/cai-
bin/librars 
Ashoka Trust for 
Research in Ecology 
and the 
Environment, 
Bangalore 
Indian Institute of 
Management, 
Ahmedabad 
National Institute for 
Research in 
Tuberculosis, 
Chennai 
CSIR- National 
Physical Laboratory, 
New Delhi 
Indian Institute of 
Technology, 
Roorkee 
University of 
Agricultural 
Sciences, Dharwad 
Inter-University 
Centre for 
Astronomy and 
Astrophysics 
(lUCAA). Pune 
Indian Institute of 
Management 
Kozhikode (IIMK) 
Research 
Institutional or 
Departmental 
Research 
Institutional or 
Departmental 
Research 
Institutional or 
Departmental 
Research 
Institutional or 
Departmental 
Research 
Institutional or 
Departmental 
e-Theses 
Research 
Institutional or 
Departmental 
Research 
Institutional or 
Departmental 
Ll'rnus 
DSpacc 
liPrlnts 
1 Prints 
DSpace 
Other 
Software 
DSpace 
Greenstone 
English 
English 
English 
English 
English 
English 
English 
English 
Ecology & 
Environme 
nt 
Manageme 
nt& 
Technology 
general 
Medical 
Sciences 
materials. 
materials 
characteriza 
tion, radio 
and space 
physics, 
global 
change and 
environmen 
ta! studies, 
low 
temperature 
physics, 
and 
instrumenta 
tion 
Multidiscip 
iinary 
Agricultura 
1 Sciences 
Chemistry 
and 
Chemical 
Technology 
; Earth and 
Planetary 
Sciences 
Ecology 
and 
Environme 
nt; 
Computers 
and IT; 
Social 
Sciences 
General; 
Business 
and 
Economics; 
Manageme 
ntand 
Planning; 
Psychology 
theses, 
patents 
Articles 
Conference 
proceedings 
, Theses & 
Dissertation 
s. Articles, 
Video 
archives 
Articles 
Articles 
Articles; 
Conference 
s; 
Multimedia 
Theses & 
dissertation 
s 
Articles; 
Conference 
s 
References; 
Books; 
Multimedia 
Not 
defined. 
Restricted 
use 
-
Well 
defined 
Well 
defined 
Explicitly 
undefined 
-
Explicitly 
undefined 
Explicitly 
undefmed 
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44 
45 
46 
47 
48 
49 
50 
51 
DSpace@IMSC 
httD./Avwwimsc r 
es-]n/\mlui 
ShodhaGanga: A 
resevior of Indian 
Theses 
hnpZ/shodhKanaa 
rnflibna ac in/ 
Rice Knowledge 
Management 
Portal 
httD:/Avww,ri<mD c 
0 in 
Dhananjayarao 
Gadigil Library 
liUD //librar. aioc 
ac m/|spui/ 
Open Access E-
Repository 
@Indian Institute 
of Horticultural 
Research 
httD://www.ereDO 1 
ihremet.in/ 
Indian Institute of 
Petroleum 
Institutional 
Repository 
httD://llbrarv,iiD.re 
s.in:8080/DSDace 
Indian Academy 
of Sciences: 
Publications of 
Fellows 
httD://repositor\'.ia 
s.ac.in/ 
DSpace % sdmcet 
httD://210,2i2.198 
.149:8080/isDUi 
Institute of 
Mathematical 
Sciences, Chennai 
Information and 
Library Network 
Center, Ahmedabad 
Directorate of Rice 
Research, Indian 
Council of 
Agricultural 
Research, 
Hyderabad 
Gokhale Institute of 
Politics and 
Economics, Pune 
Indian Council of 
Agricultural 
Research, Indian 
Institute of 
Horticultural 
Research. Banglore 
Indian Institute of 
Petroleum, 
Pehradun 
Indian Academy of 
Sciences, Bangalore 
SDM College Of 
Engineering and 
Technology, 
Dharwad 
Research 
Institutional or 
Departmental 
e-Theses 
Research Cross-
Institutional 
Research 
Institutional or 
Departmental 
Research 
Institutional or 
Departmental 
Research 
Institutional or 
Departmental 
Research 
Institutional or 
Departmental 
Research 
Institutional or 
Departmental 
DSpacc 1 
DSpace 
Other 
Software 
DSpace 
DSpacc 
DSpace 
i:Pnnis 
DSpace 
English 
English; 
Hindi; 
Gujarati 
English 
English 
English 
English 
English 
English 
Mathematic 
sand 
Statistics 
Multidiscip 
linary 
Rice and 
Rabi crops 
Multidiscip 
linary 
Agriculture 
Horticultur 
al 
Science 
General; 
Biology 
and 
Biochemist 
ly; 
Chemistry 
and 
Chemical 
Technology 
Technology 
General; 
Civil 
Engineerin 
g; 
Computers 
and FT; 
Electrical 
and 
Electronic 
Engineerin 
g; 
Mechanical 
Engineerin 
gand 
Materials, 
Library and 
Information 
Science 
Science 
General; 
Health and 
Medicine; 
Technology 
General 
Chemistry 
and 
Chemical 
Technology 
Conference 
s; Learning 
Objects 
Theses 
Articles, 
Multimedia 
Unpublishe 
d; Books, 
Multimedia 
Articles, 
Newsletters 
, Theses & 
Dissertation 
s. Annual 
Reports 
Article 
References; 
Theses, 
Unpublishe 
d; Books; 
Learning 
Explicitly 1 
undefined 
Explicitly 
undefined 
Explicitly 
undefined 
Explicitly 
undefined 
Well 
defined 
Explicitly 
undefined 
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52 
53 
54 
55 
56 
57 
58 
DSpace at Vidya 
Prasarak Mandal 
(Thane) 
li!lD.//DSDace.vpm 
hane.ore:8080/jsul 
/index, jsp 
Knowledge 
Repository of 
Indian Institute of 
Horticultural 
Research 
htlp://wAv\verepo i 
ihr.emet in/ 
Scholarly 
publications from 
Indian Institute of 
Spices Research, 
Kozhikode 
(Calicut) 
httD://22().227,l38 
.2M:8O80/DSnace 
/mdc\ isp 
National Science 
Digital Library at 
NISCAIR 
http://nsdl.niscairr 
esin 
Open Access. 
Agriculture 
Research 
Repository 
(openagri) 
htip //uuu aarope 
dia nei/ononacccss 
Physical Research 
Laboratoiy 
Library 
hltp://w"»w-Drl.res, 
in/~librarv 
Delhi College of 
Vidya Prasarak 
Mandal, Joshi 
Bedekar College of 
Arts and 
Commerce, Dr. V N 
Bedekar 
Management 
Institute, Thane 
Indian histitute of 
Horticultural 
Research, Bangalore 
Indian Institute of 
Spices Research, 
Kozhikode 
National Institute of 
Science 
communication and 
Information 
Resources, New 
Delhi 
Agropedia, IIT 
Kanpur (Indian 
Institute of 
Technology 
Kanpur), Kanpur 
Physical Research 
Laboratory, 
Ahmedabad 
Delhi College of 
Learning and 
Teaching 
Objects 
Research 
Institutional or 
Departmental 
Research 
Institutional or 
Departmental 
Learning and 
Teaching 
Objects 
Research Cross-
Institutional 
Research 
Institutional or 
Departmental 
Research 
DSpacc 
DSpace 
DSpace 
DSpace 
Other 
Software 
(various) 
(jreenslone 
Other 
English & 
Marathi 
English 
English 
English 
English 
English, 
Hindi 
English 
Technology 
General, 
Civil 
Engineerin 
g; 
Computers 
and IT; 
Electrical 
and 
Electronic 
Engineerin 
g; 
Mechanical 
Engineerin 
gand 
Materials; 
Library and 
Information 
Science 
Multidiscip 
linaiy 
Multidiscip 
linary 
Agriculture 
Science 
general 
Agriculture 
.Food and 
Veterinary 
Physical 
Sciences 
Science 
Objects 
Articles; 
Conference 
s; Learning 
Objects; 
Multimedia 
References; 
Unpublishe 
d; Special 
Research 
Publication 
s 
Books and 
Supplement 
ary 
Material 
Articles; 
Conference 
s; Books 
E-books, 
Articles, 
Conference 
Proceeding 
s. 
Publication 
s. 
Multimedia 
, Maps 
Articles; 
Explicitly 
undefined 
Explicitly 
undefined 
Explicitly 
undefined 
Explicitly 
undefined 
-
Explicitly 
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59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
Engineering 
Repository 
hnp;//202.14l.l2. 
t09/DSDace 
DSpace at NCRA 
hUD://ncrdlib,ncra 
titrresin:g080/DS 
pace/ 
Allama Iqbal 
Library Digital 
Collection 
hllD-//www.kashm 
iruniversiu.ncl/ 
National Institute 
of Immunology 
repositoiy(NII) 
httD://eDrlnts.nli.re 
s.in/p 
KR@CIMAP 
krcimacresin 
S.V. National 
Institute of 
Technology 
Repositoty 
httpV/eorlnts.svnit. 
ac.in/ 
Siddha Articles 
hUD;//\v\\%v freewe 
bsconVsiddhaoaD 
ers/ 
Bioinfonnation 
httn;//wuwbioinl' 
ormationnct/ 
ePrints@IIMK: 
Indian institute of 
Management 
Kozhikode 
Scholarship 
Repository 
httD://eprints.ilmk. 
acin/ 
Digital Library at 
Indian Statistical 
Institute, 
Bangalore (ISl 
Librarv)htlD://libra 
r\'.isibang.ac,in:80 
SO/DSoace/ 
Rajiv Ghandi 
Center For 
Biotechnology 
Repository 
http://w-«H recbre 
s in 
Architexturez 
South Asia 
httD;//ww\v.archite 
xturez.nef 
Archives of Indian 
Engineering, New 
Delhi 
Indian institue of 
Technology, 
Bombay 
University of 
Kashmir, Kashmir 
National Institute of 
Immimology, New 
Delhi 
Central Institute of 
Medicinal and 
Aromatic Plants, 
Lucknow 
S.V. National 
Institute of 
Technology, Surat 
Bethesda CAM 
Research Center, 
Tamilnadu 
Biomedical 
Informatics, India 
Indian Institute of 
Management 
Kozhikode 
Indian Statistical 
Institute, Bangalore 
Centre, Bangalore 
Rajiv Ghandi Center 
For Biotechnology, 
Cochin 
ABA-NET 
V.V.Giri National 
Institutional or 
Departmental 
Research 
Institutional or 
Departmental 
Research 
Institutional & 
Departmental 
Type 
Research 
Institutional or 
Departmental 
Research 
Institutional or 
Departmental 
Research 
Institutional or 
Departmental 
e-Joumal/ 
Publication 
e-Joumal/ 
Publication 
Research 
Institutional or 
Departmental 
Research 
Institutional or 
Departmental 
e-Joumal/ 
Publication 
Research Cross-
Institutional 
Research 
Software 
(various) 
Other 
Software 
(various) 
Greenstone 
Other 
Software 
(various) 
l).'^pac^.• 
l . lVinh 
Other 
Software(v 
arious) 
Other 
Software 
(various) 
1 I ' l i i i i -
DSpace 
Other 
Software 
(various) 
lilMI, 
English 
English 
English 
English 
English 
English 
English 
English 
English 
English 
English 
English; 
General; 
Technology 
General 
Physics and 
Astronomy 
Multidiscip 
linaiy 
Immune 
Biology 
Medicinal 
and 
Aromatic 
Plant 
Sciences 
Technology 
General 
Sidh 
system, 
Medicine 
Biological 
sciences 
Manageme 
nt& 
Technology 
Mathematic 
sand 
Statistics 
Biotechnol 
ogy 
Architectur 
e 
Geography 
Unpublishe 
d; Learning 
Objects; 
Multimedia 
, Special 
Articles; 
Theses, 
Unpublishe 
d; Learning 
Objects; 
Multimedia 
Journals. 
Research 
Articles 
and other 
papers 
Articles 
Articles 
Articles; 
Conference 
s 
Journal 
Publication 
Journal 
publication 
s 
Articles 
Articles 
Journal 
Publication 
Articles; 
Unpublishe 
d; Books; 
Learning 
Objects; 
Multimedia 
; Special 
Unpublishe 
undefined 
Not Stated 
Explicitly 
undefmed 
Well 
defined 
Well 
defined 
Explicitly 
undefin^ 
Well 
defined 
Unknown 
Unknown 
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71 
72 
73 
74 
75 
76 
77 
Labour 
httD://vvww indiala 
bourarchives org/ 
ARI£S, Digital 
Repository 
httD://210.2l2.9l 
105:8080/lsDui/ 
Digital repository 
of West Bengal 
Public Library 
Network 
http://DSDace.wbD 
ubiibnel gov in:80 
80/isDui/ 
DIR@IMTECH 
httD://crdd.osddnc 
t/open/ 
DSpace at 
Vidyanidhi 
hltp://DSpace.vidv 
anidhiorg in:8080 
/DSoace/ 
Eprints @MDRF 
littn //indrl-
eprinls in/ 
lACS Institutional 
Repository 
httD://ar\iv.iacs.re 
s,in;8080/i5Dui/ 
Institutional 
Repository @CSIO 
htlD/Zcsioircsiorc 
sin/ 
Labour Institute 
Noida 
Aryabhatta Research 
Institute of 
Observational 
Sciences, Nainital 
West Bengal Public 
Library Network, 
Kolkata 
Council of Scientific 
and Industrial 
Research - Institute 
of Microbial 
Technology, 
Chandigarh 
University of 
Mysore, Mysore 
Madras Diabetes 
Research 
Foundation, Chennai 
Indian Association 
for the Cultivation 
of Science, Kolkata 
CSIR-Central 
Scientific 
Instruments 
Organisation (CSIR-
CSIO), Chandigarh 
Institutional or 
Departmental 
Research Cross-
Institutional 
Research 
Institutional or 
Departmental 
Research 
Institutional or 
Departmental 
e-theses 
Research 
Institutional or 
Departmental 
Research 
Institutional or 
Departmental 
Research 
Institutional or 
Departmental 
DSpacc 
DSpace 
i: Prints 
DSpacc 
1 -Prinl.s 
DSpacc 
1 Prints 
Tamil 
English 
English; 
Bengali 
English 
English; 
Hindi; 
Kannada 
English 
English 
English 
and 
Regional 
Studies, 
History and 
Archaeolog 
y; Social 
Sciences 
General; 
Law and 
Politics 
Physics and 
Astronomy 
Multidiscip 
Unary 
Multidiscip 
linary 
Multidiscip 
linary 
Health and 
Medicine 
Science 
General 
Biology 
and 
Biochemist 
Chemistry 
and 
Chemical 
Technology 
; Earth and 
Planetary 
Sciences; 
Physics and 
Astronomy; 
Technology 
General; 
Computers 
and IT, 
Electrical 
and 
Electronic 
Engineerin 
g; 
Mechanical 
Engineerin 
gand 
Materials; 
Manageme 
nt and 
Planning 
d; Books; 
Multimedia 
; Special 
Articles, 
Conference 
s; Theses; 
Unpublishe 
d 
Books 
Articles; 
References; 
Theses 
Theses 
Articles; 
Theses, 
Books 
Articles; 
Theses; 
Unpublishe 
d 
Articles; 
Conference 
s; Theses, 
Unpublishe 
d; Learning 
Objects; 
Multimedia 
; Special 
Unknown 
Unknown 
Unknown 
Not stated 
Well 
defined 
Not stated 
Well 
defined 
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78 
79 
80 
SI 
82 
83 
84 
85 
86 
87 
88 
IR@CECRI 
hnp://cecri,csircen 
tral.net/ 
ePrints@SVNIT 
Imp//cpnnts svnil. 
ac.in/ 
Social Science 
Cyber Library 
httD://socsccvbrar\ 
amu ac In/ 
Kautilya Digital 
Repository at 
lGlDR(Kautilya@ 
igidr) 
http.//oii.iaidr.ac 1 
n:8080/ispul 
E-
Repositoiy@llHR 
(Knowledge 
Repository of 
Indian Institute of 
Horticultural 
Research) 
http://www.erepo i 
Ihrcmctin/ 
Librarians' Digital 
Library (LDL) 
https/Zdrtc isibane 
ac.in/ 
Management 
Development 
Institute - Open 
Access 
Repository (DSpa 
ce@MDI) 
http://DSpace.mdi. 
ac in/DSpace 
Open Access 
Agricultural 
Research 
Repository (Open 
Agri) 
httD://w\vw agrope 
dianet/openaccess 
ePrints@SVNIT ( 
Sardar Vallabhbai 
National Institute 
of Technology 
EPrints) 
httD://eDrmts,svnit 
ac.in/ 
Vidya Prasarak 
Mandal - Thane 
http://D.SDace.vnm 
thane.ori>:g080/isp 
ul/lndc\ isp 
Institutional 
repository@VSL 
http://vslir.ilmahd. 
ernet,in:8080/xml 
ui 
CSIR-Central 
Electrochemical 
Research Institute, 
Tamilnadu 
Sardar Vallabhbai 
National Institute of 
Technology 
(SVNIT), Surat 
Aligarh Muslim 
University, Aligarh 
Indira Gandhi 
Institute of 
Development 
Research (IGIDR), 
Mumbai 
Indian Council of 
Agricultural 
Research(ICAR); 
Indian Institute of 
Horticultural 
Research(IIHR), 
Bangalore 
Documentation 
Research and 
Training 
Centre (DRTC) 
Indian Statistical 
Institute, Bangalore 
Centre (ISI) 
Management 
Development 
Institute (MDI), 
Gurgaon 
Agropedia 
IIT Kanpur(Indian 
Institute of 
Technology 
Kanpur), Kanpur 
Sardar Vallabhbai 
National Institute of 
Technology (SVNIT 
), Surat 
Vidya Prasarak 
Mandal, Thane, 
Mumbai 
Indian Institute of 
Management, 
Ahmedabad 
Research 
Institutional or 
Departmental 
Research 
Institutional or 
Departmental 
Research Cross-
Institutional 
Research 
Institutional or 
Departmental 
Research 
Institutional or 
Departmental 
Research Cross-
Institutional 
Research 
Institutional or 
Departmental 
Research 
Institutional or 
Departmental 
Research 
Institutional or 
Departmental 
Research 
Institutional or 
Departmental 
Research 
Institutional or 
Departmental 
ri'rim-. 
EPrints 
CALIBER 
nSpacc 
DSpacc 
nSpacc 
DSpacc 
-
1 prints 
DSpacc 
DSpacc 
English 
English 
English; 
Hindi; 
Gujarati 
English 
English 
English 
English 
English 
English 
Marathi 
English 
Electrical 
and 
Electronic 
Engineerin 
8 
Technology 
General 
Social 
Sciences 
General 
Multidiscip 
linary 
Multidiscip 
linaiy 
Library and 
Information 
Science 
Multidiscip 
linary 
Agriculture 
, Food and 
Veterinary 
Technology 
General 
Multidiscip 
linary 
Multidiscip 
linary 
Articles 
Articles; 
Conference 
s 
Articles; 
Theses; 
Books 
Conference 
s; Theses; 
Unpublishe 
d 
References; 
Unpublishe 
d; Special 
Articles; 
Conference 
s, Theses; 
Multimedia 
Articles; 
Conference 
s; Books; 
Special 
Articles; 
Conference 
s; Books 
Articles; 
Conference 
s 
Articles; 
Conference 
s; Learning 
Objects; 
Multimedia 
Articles; 
Conference 
s; Books; 
Multimedia 
Unpublishe 
d items 
Unknown 
Explicitly 
undefined 
Not defined 
Explicitly 
undefined 
Explicitly 
undefined 
Explicitly 
undefined 
Explicitly 
undefined 
Explicitly 
undefined 
Explicitly 
undefined 
Explicitly 
undefined 
Explicitly 
undefined 
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89 NIRT Institutional 
Repository (EPrint 
s@NIRT) 
http://et)rints.nirt.r 
es in/ 
National Institute for 
Tuberculosis 
Research, Chennai 
Research 
Institutional or 
Departmental 
1 i m i i N English Biology 
and 
Biochemist 
ry; Health 
and 
Medicine 
Articles; 
References; 
Conference 
s. Theses; 
Books 
Explicitly 
undefmed 
4.18 Conclusion 
The problem of serial crisis has led to the development of Open Access 
movement all around the world. Open Access makes the country's scholarly 
output freely available to the Research community. The rise of Open Access 
movement has brought new challenges and opportunities for the dissemination of 
scholarly literature to the globally dispersed users. The subject of Open Access to 
scholarly research has reached a pinnacle of discussion in developed countries, but 
it is still in its infancy in developing countries. India is also facing various 
challenges in the development of open access to its scholarly output. 
There are certain issues such as copyright issues, training issues, skills, etc. 
which need to be addressed in the installation and maintenance of repositories. 
India is striving hard to make the Indian research community aware of the benefits 
of Open Access. Various organizations such as Documentation Research and 
Training Center (DRTC), Information and Library Network (INFLIBNET) and 
National Council for Scientific Information (NCSI) are providing workshops and 
consultations to colleagues all over the country. 
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Open Source Software (OSS) 
5.1 Open Source: Definition and Concept 
Open source software have grown tremendously in scope and 
popularity over the last several years, and isnow in widespreaduse.Open 
source software is a software, for which the source code is freely distributed 
along with the software product, that easetheusers to make adjustments in it 
according to their needs and requirements and redistribute the modified 
versions for non-commercial purposes. 
The history of the open source movement traces back to 1970s' when 
two parallel developments had surfaced on the east and west zones of the 
United States. On the east, the Free Software Foundation (FSF) was formed in 
1983 by Richard Stallman with the goal of creating a free version of the 
UNIX operating system. The FSF released a series of programs in source 
code form under the name 'GNU'. The GNU project did not actually result in 
a free version of UNIX, but did result in the creation of some popular tools for 
UNIX programmers that include GNU compiler and a text editor. Later on 
Linux was developed by Linus Torvalds in 1995.0n the west, Computer 
Science Research Group (CSRG) was formed at the University of California 
to form the improved version of UNIX under BSDlicense (Gonzalez-
Barahona, J.M. & DafTar, C. (Eds), 2000). It is worth mentioning here 
thaf'Beridey Source Distribution License is a class of extremely simple and 
very liberal licenses for computer software that was originally developed at 
the University of California at Berkeley"'. Over the years the development of 
open source software continued in several groups that were distinct and 
distant from each other. The major work was done into the subject of open 
source when Eric Raymond published his paper "The Cathedral and the 
Bazaar" in 1997. This paper became the landmark development in the history 
'The Linux Information Project. (2004). BSD License definition. Retrieved October 3, 2012, 
fix>mhttp://www.Iinfo.or^sdIicense.html 
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of open source and the formation of the Open Source Initiative (OSI),In 1998, 
the group associated with free and open source projects such as Linux, 
Apache, python, Perl, etc. and the alhes of Internet Engineering Task Force 
(IETF) and Internet Software consortium, all together introduced the term 
"Open Source" and decided to promote its use.(Shukia, 2010) 
Open source software has a long history of supporting technology 
infrastructure. The fundamental tasks of managing host name and addresses, 
sending information across the Internet, delivering web pages and relaying 
electronic mail are all primarily based on open source technology. The growth 
of open source software has recently gained the attention of librarians and 
created new opportunities for libraries by lowering initial and ongoing costs, 
eliminating vendor lock-in and allowing for greater flexibility. 
Open source softwares give users the freedom to run the program for 
any purpose, to study and modify the program and to redistribute copies of 
either the original or modified program. Open source software is more secure 
and less vulnerable to many viruses that are overflowing on the Internet. The 
hnportant feature of open source software is that although there may be some 
distribution or setup costs, but it is fundamentally free. Open source sofbvare 
helps in creating the institutional repositories,which fiirther result in long term 
preservation of the intellectual outputs of an organization. Today open source 
software systems have changed the scenario of the organizations in enhancing 
their visibility and prestige. There are various open source software products 
available on the Internet for library automation & networking and for 
archiving the scholarly literature as well. 
5.2 Open Source SoftwarezDefinition 
Following three things may be considered to understand the open 
source software 
• Software: A set of commands or instructions is known as a program, 
and a set of programs to be executed by a computer is known as 
software. The hardware (i.e. Physical components of a computer 
system) operates on the basis of software. 
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• Source (code): According to Microsoft computer dictionary (2003), 
'source code'are "human- readable program statements written by a 
programmer or developer in a high level or assembly language thai are 
not directly readable by a computer. Source code need to be compiled 
into object code before it can be executed by a computer". 
• Open: Refers "to make an object, such as file, accessible"'. 
Thus open source software is a software for which "the underlying 
programming (source) code is available freely to the users so that they ma) 
read it, make changes, and build new versions of the software b> 
incorporating these changes"^. 
Raymond ^ (1999) defines open source as "Open Source promotes 
software reliability and quality by supportingindependent peer review and 
rapid evolutions of source code.To be certified as open source, the license ot 
aprogrammer must guarantee the right to read, redistribute, modify & use it 
freely." 
According to Reilly^ (2005) Open source"usually refers to software 
that is released with source code under a license that ensures that derivative 
works will also be available as source code, protects certain rights of the 
original authors, and prohibits restrictions on how the software can be used or 
who can use it". 
5.3 Adjuncts to OSS 
The Open Source Software products are generally confused with 
freeware and shareware. To be specific Barve' (2012) describes Freeware and 
Shareware as "Freeware is a software that is released free of cost in binary 
'Open. (2003).In Microsoft computer dictionary (5* ed., p.377). New Delhi: Prentice-Hall 
' Kamthane, A. N. (2009). Computer Programming (3"* imp., p. 29).New Delhi: Dorling 
Kinderseiy(India).Retrievecl October 11, 2013, from 
http://books.google.co.in/books?id=zipE3ftFbAYC&pg=PA29&lpg 
'Raymond, E (1999). In Christie, R., (^n source software. Retrieved March 23, 2013, from 
http://richchristie.tripod.com/papers/opensourcesoAware.html 
*Reilly, O'. (2005).what is open source? Retrieved March 23, 2013, from 
http://onlanip.com/onlamp/2005/09/15/what-is-opensource.html 
'Bave, Sunita A. (2012 ). An evaluation of open source softwares for building digital libraries. 
Retrieved March 23,2013, from http.//hdl.handle.net/10603/3731 
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format only, but usually with one or more restricted usage rights". Whereas 
"Shareware is a software that is released free of cost in binary format only, 
usually allowed on a trial basis regarding time usage or functionality to 
encourage purchase". On the other hand. Open source software is released 
with no restricted usage rights, its source code is completely free or open to 
users to read, modify and redistribute for non commercial purposes. 
5.4 Benefits of Open Source Software 
There are a number of advantages of using open source software and 
the same reason can be attributed that a large niunber of organizations 
switched over to open source solutions. Google is one of the examplesthat 
runs its entu-e search operation on Linux, an open source operating 
system.Some of the major benefits of open source software are given below: 
• Cost: Unlike commercial software, there are no initial purchase fees, 
licensing fees,or upgrading fees.Furthermore the hardware costs 
associated with OSS is lower as it is not generally tied to proprietary 
hardware.The original supplier of the software has no monopoly,hence, 
open source software has a more competitive market for support and 
maintenance than that of commercial software.Thus, support and 
maintenance cost is also lower. 
• Access to source code: Source code is the best documentation for any 
program,thus, having access to source code enables the user to 
understand the program at a deep level and to debug and optimize his 
or her own program at a level of efficiency and skill that is often not 
possible with programs available only in binary form. 
• Community: Having a common source code and the tools provided by 
the Internet creates an opportunity for widespread and immediate 
collaboration on development projects. 
• Broad Rights: The broad license grants, that allow licensees to 
use,modify and redistribute open source programs is a major advantage 
of the typical open source license. 
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• Fast: As it isgiven to the open conununity, so the development takes 
place on the Internet which leads toa continuous growth and errors are 
fixed rqjidly. 
5.4.1 Library Specific Benefits of OSS 
In addition to the general advantages, there are a number of other 
reasons that libraries in particular, may prefer to use OSS over commercial 
softwares. Altman (2001) described some library specific benefitsof OSS that 
are as follows: 
• Preservation: Libraries are the stewards of unique collection.Unlike 
proprietary software products, Open source software has the ability for 
long term preservation of digital objects as these can be recompiled oi 
ported to new hardware and operating systems easily. 
• Privacy and auditing: Libraries have the strong tradition of defending 
the privacy of users.Unlike commercial softwares, Open Source 
Software products are easily audited and have greater privacy options. 
• Community resources and open standards: Libraries have the 
history of sharing information and of using open standards.For 
instance, both citations and cataloguing are based on standards that are 
fimdamentally open. The use of open source softwares ensures that all 
software'sstandards will continue to be open to inspection and allows 
others to build upon previous work done in the community. 
5.5 Disadvantages of Open Source Software 
Besides its advantages, there are few disadvantages of OSS that are as 
follows: 
• Version proliferation: There is a tendency in open source soflAvare to 
have a proliferation of version, hence no version of OSS is said to be 
final. Each new version has some changes which create problem in 
exchanging data from one version to another. 
• Appeal to high- end user: Anotherdrawback of open source software 
is that it appeals mainly to the high-end technical user.This is the 
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reason that products such as LINUX have done well on the server side 
but not so well on the client side. 
• Most of the applications of open source software are not reliable, hence 
one cannot run critical business operations on them. 
• As the source code of Open Source Software is available yet the 
process of modifications in the software requires the services of 
experts on payment basis. 
• Some times Open Source Softwares if not updated regularly get 
incompatible with the latest gadgets. 
5.6 Licenses of Open Source Software 
Licenses in case of software development are normally for guarding 
creative work by making it illegal to use, copy, or modify or alter a piece of 
software without permission. "In open source, the purpose of licensing is to 
deny anybody the right to exclusively exploit a work" (Laurent, 2004). 
Licensing in an open environment is about preserving the user's freedom and 
granting user rights to use and modify the software for non commercial 
purposes only. Open Source licenses are categorized into two broad classes 
that includeAcademic Licenses and Copyleft or Reciprocal Licenses which 
are explained below: 
5.6.1 Academic Licenses: Academic licenses generally require some 
acknowledgement of the original author.These licenses are'Non-Protective' 
open source licenses.They are non protective because the author retains his 
copyright, but the license grantsall other rights to the licensee (user). The user 
can in other words use the softwarein any way he wants .Also, these licenses 
do not protect the code from being used in non-open-source applications. 
(Hauge, 2007a) 
The Berkeley Software Distribution (BSD) license is the most widely 
used academic license. It contains only three requirements to future 
modifications of the code.The first two say that the copyright notice must be 
kept in the source code and binaries. The third says that neither of the names 
of the authors can be used to promote derived products without permission 
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(Hauge, 2007b). In other words, BSD License permits a licensee to 'close' a 
version (by withholding the most recent modifications to the source-code) and 
sell it as a proprietary product. 
5.6.2 Copy left or Reciprocal Licenses: The copy left principle originates 
from the GNU project by Richard Stallman and the GNU General Public-
License (GPL).Copyleft is a meansof ensuring the same liberty to all users of 
all future versions of software or a part of software. GNU General Public 
License (GNU GPL or GPL) is one of the prominent example of copyleft 
license(Hauge, 2007c).It does not permit a licensee to 'close' a version. Fht 
GNU project (2005) defines copyleft as "a general method for making a 
program or other work free, andrequiring all modified and extended versions 
of the program to be free as well". 
If a piece of software is licensed with a copyleft license, it forces all 
derived worksto use the same copyleft license as well. The freedom to run. 
study, redistribute,and modify are thereby preserved for all future users. A 
piece of software licensedwith a copyleft license is protected from becoming 
someone's private intellectualproperty.(Mustonen, 2003) 
5.7 Open Source Software for Developinglnstitutional Repositories 
Universities and research centers throughout the world are actively 
planning and implementing Institutional Repositories. Software is the vital 
part of Institutional repository creation.There are many software packages 
available today which havedifferent special features.To establish an 
institutional repository in any institution, the software has to be selected that 
would be according to the aims and requirements of the institution. Some 
select software packages which are being widely used by institutions to 
establish institutional repositories are discussed as under: 
5.7.1 DSpace (Number of installations^ =1432 ) 
DSpace was originally created by a collaborative research and 
advanced developmentproject between theHewelt-Packard (HP) Labs and the 
'Data for number of installations of each software has been taken on 17/03/2014 from roar.eprints.or 
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Massachusetts Institute of Technology (MIT) Press Libraries.The first public 
version of DSpace was released under BSD licenses in November 2002. 
DSpace is an institutional repository system that captures, stores, 
indexes, distributes & preserves organization's research data. It is free and 
easy to install and completely customizable to fit the needs of any 
organization. The most important function of DSpace is to facilitate long-term 
preservation and access to digital objects. (Barve, 2012) 
Please Note: The DSpace open source software has been used as a 
basis for developing a model of Open Access Repository in the present study. 
Therefore a detailed account of DSpace has been given in chapter 6. 
5.7.2 Eprints (Number of installations = 524) 
Eprints is another widely used software to establish institutional 
repositories. It was developed at the University of Southampton, School of 
Electronics and Computer Science and released under GPL (General Public 
License) in the year 2000.The Eprints project was created by Professor Steven 
Hamad, sponsored by Cogprints, and now supported by the Joint Information 
Systems Committee (JISC) and National Science Foundation (NSF) as part of 
the open citation project. 
E-prints was developed with a single purpose to provide greater access 
and utilization of research, as well as offering a valuable mechanism for 
reporting and recording its impact.The software provides a number of 
methods for accessing material, such as search (both full text and metadata) 
and by navigating predefined views such as subject taxonomy or by year of 
publications. The metadata is alsomade available to external search services 
through the OAI-PMH protocol.Most of the parts of Eprints can be 
customized including repository homepage, metadata fields, and document 
types. The software offers different types of services such as hosting& 
maintaining the repositories, importing legacy data, providing training to 
repository managers & IT personnel, assistingwith advocacy& promotion, etc. 
(Barve, 2012) 
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5.7.3 Fedora (Flexible Extensible Digital Object Repository 
Architecture) (Number of installations = 44) 
The Fedora was jointly developed by researchers at Cornell University 
and the University of Virginia.It is a digital asset management architecture 
which has been designed to develop fully- featured institutional repositories 
and digital library systems.The Fedora project is currently supported by the 
Dura space organization.Fedora sustains two types of access services: 
• A management client for ingestion maintenance, and export of objects or 
• Through an Application Programming Interface (API) hooks for 
customized web-based access services built on either Hypertext Transfer 
Protocol(HTTP) or Simple Object Access Protocol(SOAP). 
Fedora repository software y/as first released in 2003 on the Apache / 
Mozilla license.lt is based on a METS metadata scheme that is too complex to 
provide a user-friendly interface for uploading and creation of metadata by the 
document creator. (Crow, 2004) 
5.7.4 Greenstone Digital Library Software (GSDL) (Number of 
installations -22) 
Greenstone Digital Library Software was produced by the New 
Zealand Digital library project at the University of Waikato in 2000, jointly 
developed and distributed by UNESCO and the Human Info. NGO of 
Belgium. (GSDL, n.d.) 
Greenstone is multilingual software issued under the terms of the GNU 
General Public License.lt is user friendly software for building large 
searchable collections of digital documents.lt is very easy to install andruns 
on all versions of vmdows, UNIX/LINUX and Mac OS-X.It has two 
interactive user interfaces the Reader interface and the Librarian interface. 
Reader interface is for the end users to access the digital collection. The 
Librarian interface is a Java-based graphical user interface to build and serv e 
the collection. (ShukIa, 2010) 
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5.7.5 ARNO Software (Academic Research in tlie Netherlands Online) 
(Number of installations = 6) 
The ARNO project (Academic Research in the Netherlands Online) 
aims to develop and implement university document servers to make available 
the scientific output of participating institutions. The ARNO project is funded 
by the Innovation for Scientific Information Supply (IWI), in collaboration 
with University of Amsterdam, Tilburg University and University of Tv^ente. 
This was released in December 2003 for the public use.Most of the 
documentation is in Dutch and the system is based on LINUX/UNIX 
operating systemARNO is designed to offer a flexible tool for creating, 
managing and exporting OAI- Compliant institutional repositories.Itoffers 
both the choices, archiving or entering the metadata and URL.It also supports 
peer review and moderator evaluation of submitted documents and metadata 
prior to archiving. One of its drawbacks is that it does not provide end-user-
interface with end-user-search and browse capabilities.For thesearch and 
browse services, it depends upon the third party software i.e. i-port and i-tor. 
(Crow, 2004) 
5.7.6 MYCORE (MILESS Community Content Repository) (Number of 
installations = 7) 
MYCORE is developed at Essen University, Germany and a group of 
German Universities is participating in the development of MYCORE project. 
The first version of MYCORE was launched in 2004. It is based on the terms 
of the GNU General Public License.MYCORE is open source software that 
supports the creation and development of content repositories and digital 
Iibraries.lt provides all key fimctions that are necessary to create institutional 
repositories including distributed search fimctions. Interfaces for OAI and 
Web Services, user and author. Editor Interface, etc.The technical base of the 
system is Java and XML technology.(Crow, 2004) 
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5.7.7 Bepress (Berkeley Electronic Press): Digital Commons (Number of 
installations =192) 
Bepress in collaboration with the California Digital Library has created 
the e-scholarship repository in 2002 and Bepress officially launched Digital 
Commons institutional repository software in June 2004.1t is a comprehensive 
solution to establish mstitutional repository.The key feature of Digital 
Commons is that it supports a variety of publications and editorial workflows 
and peer-review as well. It is also integrated with other Bepresssoftwares such 
as Selected works and Digital Commons Network. (Cooter, Adiin, & 
HermaUn, 1999) 
5.7.8 ETD-db (Electronic theses and dissertations DatabaseKNumber of 
installations =30) 
It was developed at Virginia Tech and endorsed by the National Digital 
Library of Theses & Dissertations(NDLTD).This software is exclusively 
created for Electronic Theses & Dissertations(ETDs),hence the metadata is 
ETD specific.ETd-db depends on thePerl programming language and 
MYSQL open source database system.lt runs on LINUX/UNIX operating 
system. 
5.7.9 CDS Invenio (CERN Document Server Invenio) (Number of 
installations =18) 
CDS-Invenio is an open software package that was originally 
developed to run the CERN document server in 2002.The technology offered 
by the software covers all aspects of digital library management from 
document ingestion through classification, indexing, curation to 
dissemination. Invenio uses MARC 21 as its underlying bibliographic format 
and it is also OAI compliant.lt is a comprehensive flexible system for the 
management of document repositories of moderate to large sizes on the web. 
CDS Invenio is available under the terms ofthe GNU General Public License. 
The key feature of the software is its modular architecture.The software 
contains ten modules thatpcrformdefmed fimctions such as Submittmg, 
Harvesting, Converting, Formatting, Searching, Indexing, Managing, 
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Personalizing, Modifying Records and Scheduling & Execution of tasks. 
(CDSware, n.d.) 
5.7.10 i-Tor (Innovative Technology for Open Repositories) (Number of 
installations =1) 
It was developed by the Innovative Technology-Applied (IT-A) section 
of the Netherlands Institute for Scientific Information services.lt covers four 
areas including Content Management System, E-publishing, Institutional 
repositories and Co-Iaboratories.It aims to implement a "data independent" 
repository where the content and the user-interface function as two 
independent parts of the system.It actsbothas an OAI 'Service provider' and 
'Data provider'. The key feature of i-Tor is that it isable to publish data from a 
variety of relational databases, file systems and websites. It supports 
harvesting of data directly from the Researcher's personal home page. It also 
allows an end-user to add content through a web browser.(Crow, 2004) 
5.7.11 OPUS (Online Publications of the University of Stuttgart) 
(Number of installations = 53) 
Opus was developed in 1988 by the University library and the 
Computing center of the University of Stuttgart.Opus is the most widespread 
open access repository software in Germany today.It allows describing, 
saving and providing digital resources and is well integrated in the National 
and International context of electronic publishing of open access.(Crow, 
2004) 
5.7.12 CONTENT-dm Digital Collection management Software (Number 
of installations =8) 
CONTENT-dm is a complete software suite,designed for the 
presentation of digitized collections on the web.It was originally conceived by 
the Center for Information systems organization at the University of 
Washington, which later on in 2006, acquired by Online Computer Library 
Center (OCLC). It can run on Windows NT, Sun Solarisplatforms and 
LINUX. The CONTENT-dm uses Dublin core metadata.The digital collection 
created in CONTENT-dm is also discoverable via World Cat.(Barve, 2012) 
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5.7.13 Diva system (Number of installations =25) 
Diva was developed at Oklahoma State University, USA by Steven 
Moris and other students in the electrical and Industrial department.lt is an 
open source platform, both extensible and interoperable, using Java, XML. 
ESP and SOA.Diva is integrated software for descriptive bibliometrics.The 
software can be used to analyze and map collections of journal papers, 
abstracts and patents.lt is now used to develop institutional repositories.(Diva, 
n.d.) 
5.7.14 Intra-library (Number of installations =1) 
Intra-library is a strategic technology for establishing open learning 
object repository system. It is an enterprise software with an intuitive and 
easy to use web interface. It runs on UNIX, LINUX, SOLARIS, WINDOWS. 
Macos.It supports ingestion of any digital format.(Repository Software 
Survey, 2010) 
5.7.15 MiTos (Number of installations =17) 
MiTos is developed by Mikrobeta.It is aweb based OAI compliant 
open archive system.It has user friendly interface.lt has a powerfiil filtermg 
system that provides readers the shortest path to the material.lt has Dublin 
core metadata structure.(MiTos, n.d.) 
5.7.16 DoKS (Document Knowledge Sharing Application) (Number of 
installations = 5) 
DoKS software model is basically designed to organize Electronic 
ThesesA dissertation Collection (ETds).It is a digital library tool that supports 
institutional repository system and makes it easy to publish, store,share and 
retrieve documents online.This project is integrated withthis library of the 
CatholicHogeeschoolKempen (KHK) during 2003.(Barve, 2012a) 
5.7.17 Open Repository (Number of installations =18) 
Open Repository is a service from Bio-Med central to build, launch, 
host and maintain institutional repositories for organizations. 
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5.7.18 WIKINDX (Number of instaUations =11) 
WIKINDX is basically areference management software but also 
provides functionality to write notes and entire papers.Its key feature is that it 
can export a bibliography in various styles such as APA, IEEE, Chicago etc, 
and user can edit or create bibliographic styles through a Graphical User 
Interface.(WIKlNDX, n.d.) 
5.7.19 HAL (Number of installations =18) 
HAL is a software project offering a Hardware Abstraction Layer for 
UNIX like computer systems.It is now an open source system depreciated on 
the GNU / LINUX system.It was originally developed by Havoc Pennington 
and is nowfreedesktop.org project.It is a free software having dual licenses 
GNU General public license and the Academic free License.(HAL, n.d.) 
5.8 OAR software packages used in India 
India is gaining impetus in establishing Open Access Repositories 
among other developing countries. Currently 99 Open Access Repositories 
have been developed and registered in Registry of Open Access Repositories 
(ROAR), of which 55 are Institutional Repositories, The Open Access 
Software packages'used along with their installations are given in the table 
5.1 below: 
Table- 5.1 
OAR Software used in India 
S.No. 
1 
2 
3 
4 
5 
Name of the Software 
DSpace 
Eprints 
Greenstone 
Open Repository 
Other Softwares (various) 
Number of installations 
55 
31 
2 
3 
9 
5.9 Comparative Analysis 
For development of Model IR, four Software packages have been 
chosen on the basis of then* popularity and number of mstallations as reported 
in ROAR registry. These are DSpace, Eprints, Fedora and Greenstone. 
ROAR. (2013). Retrieved March 22, 2014, from vyrww.roar.org 
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A comparative' study of the four software packages was conducted 
under the following headings: 
General features, Content acquisition. Content Management, Classification. 
Search and Retrieval, Access Control, User Authentication and Authorization, 
Metadata, Interoperability, User Interface, Digital Preservation, Import/Export 
feature,Environment and Infrastructure Compatibility and Other features. 
5.9.1 General Features 
TabIe-5.2 
General Features of Software Packages 
Features 
Host 
Product 
Type 
License 
Version^ 
studied 
DSpace 
MIT«& HP 
labs, USA 
Open 
source 
software 
BSD 
license 
3.1 
Eprints or 
GNU 
Eprints 
University of 
Southampton, 
Southampton, 
England 
Open source 
software 
GNU Public 
License 
3.3.10 
Fedora or 
Fedora 
Commons 
University of 
Virginia, 
Charlottesville, 
United States 
and Cornell 
University, 
Ithaca, United 
States 
Open source 
software 
Apache 
License 
3.6.2 
Greenstone or 
GSDL 
University of 
Waikato, New 
Zealand 
Open source 
software 
GNU Public 
License 
3 
5.9.2 Content Acquisition 
5.9.2.1 DSpace: The basic entity in DSpace is item, which contains both 
metadata and digital content. DSpace allows adding, all types of digital 
documents ranging from books, reports, journal articles, lecture notes. 
'Comparison criteria has been taken from 
a. Repositories Software Survey( 2010 November).Retrieved July 22,2013, from 
http://www.rep.ac.uk/start/software-survey/results-2010/ 
b. Masrek, M.N. AHakimjavadi, H. (2012).Evaluation of three open source software in terms of 
managing repositories of electronic theses and dissertations: A comparative study./ Basic 
Appl. Sci. Res., 2(11), 10843-10852.Retrieved July 22, 2013, from 
http://www.textroad.com/pdfi'JBASR/J.%20Basic.%20Appl.%20Sci.%20Res.,%202(l I) 10843 
-10852,%202012.pdf 
^Data has been retrieved on 09/03/2013 
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technical reports, thesis, images, audio/video files to data sets. DSpace by 
default supports to upload all types of formats such as PDF, Microsoft word, 
JPEG, TIF, HTML etc. It has its own accession number, called as an internal 
ID. 
5.9.2.2 Eprints: The basic entity in Eprints is the data object, which is a 
record containing metadata. Eprints supports to add all types of digital 
documents such as articles, book sections, monographs, conferences or 
workshop items, patents, theses, image, video etc. Eprints by default supports 
all types of formats including PDF, JPEG, TIF, HTML, MPEG, Microsoft 
word etc. Eprints create a unique numeric ID for each document that gets 
added into the repository. 
5.9.2.3 Fedora: The basic entity in Fedora repository system is the digital 
object. The internal structure of digital objects is determined from the fedora 
object XML (FOXML), which is based on Metadata Encoding and 
Transmission (METS). Fedora supports uploading of conventional digital 
objects such as books, other text documents, learning objects, geospatial data, 
images, maps, videos, numeric data sets, etc. Fedora allows uploading the 
mime types of file formats including text/xml, text/plain, text/html, etc. For 
muhimedia format, it allows uploading image/jpeg, image/jg2, image/tiff, 
audio/mpeg etc. It supports to create either custom accession number or 
default accession number. Each digital object is identified with Persistent 
Identifier (PID). 
5.9.2.4 Greenstone: The basic entity in Greenstone is document, which is 
expressed in XML format. Greenstone Digital Library Software supports 
uploading all types of documents such as books, reports, journal/newspaper 
articles, notes, learning objects, theses, images, audio/video, visual art files 
etc. Greenstone supports uploading of several types of digital formats. 
Supported plug-ins available in Greenstone are: zip, gap, text, html, pdf, rff, 
image, mp3 open document, lorn, bibtext, etc. Greenstone assigns OID for 
every digital document that is added into the repository. 
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5.9.3 Content Management 
5.9.3.1 DSpace: DSpace provides a good Workflow management. It 
generates authority files and shows strength of each collection on the website. 
5.9.3.2 Eprints: Eprints also provides work flow management to some extent 
but it does not generate authority files. 
5.9.3J Fedora: Fedora neither provides any workflow management nor it 
generates authority files. 
5.9.3.4 Greenstone: Greenstone Digital Library Software does not provide 
any workflow management but it generates authority files. 
5.9.4 Classification 
5.9.4.1 DSpace:DSpace supports any administrator defined controlled 
vocabulary. It however, does not support adding any class number to the 
digital objects. 
5.9.4.2 Eprints: EPrints software supports group digital objects as per the 
Library of Congress subject heading lists. 
5.9.4.3 Fedora: Fedora does not support any classification system but it is 
fiilly extensible for providing any user defmed classification systems. 
5.9.4.4 Greenstone: It supports entering classification number to the digital 
objects. 
5.9.5 Search and Retrieval 
5.9.5.1 DSpace: DSpace supports Full Text searching. All types of searches 
are allowed by DSpace such as Boolean search, proximity search, advanced 
search, wild card search. Fuzzy search etc. DSpace supports browsing by 
Title, author, community & collection, year (extensible) etc. 
5.9.5.2 Eprints: Eprints contains Full Text searching facility. It also supports 
all types of searches except proximity search, wild card search, and fuzz> 
search. Eprints allows browsing by Title, Author, collection, subject, >ear 
Academic unit (fixed). 
5.9.5.3 Fedora: Fedora has a generic search service, which is a part of the 
fedora search framework that supports full text searching. It supports all kinds 
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of searches. Fedora allows browsing by Title, Author, collection, subject, 
year, Academic unit (extensible). 
5.9.5.4 Greenstone: Greenstone also supports Full Text searching and all 
kinds of search options. It allows browsing by Title, Author, collection, 
subject, and year. Searching capabilities are also provided for defined sections 
in a document (Title, chapter, paragraph). 
5.9.6 Access control 
5.9.6.1 DSpace: Itcreates e-persons for all the members who register 
themselves through the web browser and is called as My DSpace. It supports 
such functions as to add/edit/delete in user profiles. DSpace does not keep 
detailed information of every registered user. 
5.9.6.2 Eprints: EPrints has limited description of roles that include creating 
user, editor and repository administrator roles. In user profile the software 
supports add/edit/delete functions. Eprints keeps detailed information of every 
registered user. 
5.9.6.3 Fedora: It supports to create only one user account that is Fedora-
Admin and only Fedora-Admin user is allowed to carry out different 
transactions in Fedora. Detailed information of registered users is not 
retained. 
5.9.6.4 Greenstone: Greenstonesupports adding different users through its 
web interface called as 'collector'. It does not keep detailed information of 
registered user. 
5.9.7 User Authentication and Authorization 
5.9.7.1 DSpace: DSpace has a well designed built-in mechanism of 
Authentication and Authorization. It is called as LDAP' & shibboleth ^  
Authentication mechanism. 
5.9.7.2 Eprints: Like DSpace, Eprints also has built-in LDAP & Add-in 
shibboleth Authentication mechanism but with a limited support. 
' . LDAP- Lightweight Directory Access Protocol is a protocol that enables organizations to arrange 
and access directory information in a hierarchy. 
^ Shibboleth- Shibboleth System is standards based, open source software package for web single 
sign-on across or within organizational boundaries. 
157 
Chapter- 5 Open Source. 
5.9.7.3 Fedora: Fedoradoes not support Authentication and Authorization 
process, though it has buih-in LDAP and Add-in shibboleth Authentication 
mechanism. The function of submission of documents is assigned to Fedora-
Admin. 
5.9.7.4 Greenstone: Authentication in Greenstone can be done at 'Collection 
level' as well as 'Individual Document level'. But the feature does not work 
successfully. It does not have built-in LDAP and Shibboleth authentication 
mechanism. 
5.9.8 Metadata Formats 
5.9.8.1 DSpace: DSpace by default has a qualified Dublin core metadata 
format. It also supports the Dublin core and METS metadata. It can 
import/Export contents from other metadata formats including MODS. 
PREMIS etc. 
5.9.8.2 EPrints: Eprints supports the Dublin core, METS and MPEG21 
metadata. It can import/export contents from other metadata formats as well. 
5.9.83 Fedora: Fedora supports the Dublin core, METS, MARC21. 
MARCXML, MODS, EAD, ONIX, and TEI metadata. It can import/Export 
contents from any XML. 
5.9.8.4 Greenstone: Greenstone supports Dublin core metadata format and 
also has a fully customizable XML format. 
5.9.9 Interoperability 
5.9.9.1 DSpace: It supports Open Access Initiative Protocol for Metadata 
Harvesting (OAI-PMH), OAI-ORE. It also supports SWORD protocol 
Unicode facility, SRU/SRW and Open URL search. 
5.9.9.2 Eprints: It supports Open Access Initiative Protocol for Metadata 
Harvesting (OAI-PMH), OAI-ORE. It also supports SWORD protocol 
Unicode facility, and only Open URL search. It also supports PKP harvesting. 
5.9.9.3 Fedora: It supports Open Access Initiative Protocol for Metadata 
Harvesting (OAI-PMH), SWORD protocol. OAI-ORE support is optional bui 
it supports SRU/SRW and Open URL search. Unicode facility is supported as 
content characters but not as a file name. 
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5.9.9.4 Greenstone: It supports Open Access Initiative Protocol for Metadata 
Harvesting (OAI-PMH), OAI-ORE and also Z39.50 protocol for harvesting of 
metadata. It supports SWORD protocol, SRU/SRW search. It does not 
support open URL search. It is good in Unicode facility, provides ready to use 
multilingual interfaces that are akeady translated in many languages. 
5.9.10 User Interface 
5.9.10.1 DSpace: DSpace has a fairly good user interface comprising of CSS 
and Manakin templates.CSS or Cascading Style Sheets is a style sheet 
language used for describing the look and formatting of a document written in 
a mark-up language. Its most common application is to style web 
pages written in HTML and XHTML language. It can also be applied to any 
kind of XML document. Manakin (XMLUI) introduces a modular interface 
layer, enabling an institution to easily customize the interface according to the 
specific needs of the particular repository, community or collection. DSpace 
also supports to localize user Interface in any language. 
5.9.10.2 Eprints: The user interface of Eprints is easily and completely 
customizable using PERL, programming language. Eprints also supports to 
localize user Interface in any language. 
5.9.10.3 Fedora: It is the weakest in this category, as it is neither 
customizable nor provides any help for end user. Multilingual support for user 
interface is also lacking in Fedora. 
5.9.10.4 Greenstone: Like E-prints, Greenstone also provides easily and 
completely customizable user interface using PERL. It also supports to 
localize user interface in any language. 
5.9.11 Digital Preservation 
5.9.11.1 DSpace: DSpace is meant for long term physical storage & 
management of digital data in a secure, professionally managed repository, 
provided with standard operating procedures such as backup, refreshing 
media & disaster recovery. 
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5.9.11.2 Eprints: E-prints is not meant for long tenn preservation but for 
providing web access to materials.Tools and services to support digital 
preservation for EPrints repositories are in the process of development. 
5.9.11.3 Fedora: Itenables long term preservation of digital objects and 
possesses the feature of 'rebuilder Utility' for disaster recovery and data 
migration. 
5.9.11.4 Greenstone: GSDL does not support digital preservation. 
5.9.12 Import/Export feature 
All the four software systems, namely DSpace, Eprints, Fedora and 
Greenstonesupport batch importing/exporting, bulk importing/exporting of 
documents as well as metadata. It also supports uploading/downloading of 
compressed files. 
5.9.13 Environnient and Infrastructure compatibility 
TabIe-5.3 
Environnient and Infrastructure compatibility 
Features 
Minimum 
hardware 
requirements 
Automatic 
installation 
script 
Environmeots 
needed to set 
for installation 
of each 
software 
Operating 
Systems 
on which 
software can 
be installed 
DSpace 
Not specified 
No 
JAVA, 
Tomcat, 
Ant 
environments 
are needed to 
set for 
installation 
Linux, Sun 
Solaris, IBM, 
Axis, BSD, 
HP/UX, MS 
windows(with 
limited 
support),Mac 
OS 
Eprints 
Not specified 
No 
No 
environments 
are 
needed to set 
for 
installation 
Linux, 
Solaris, 
BSD, OSX 
as 
well as 
Windows 
Fedora 
Not specified 
No 
JAVA, 
Tomcat, 
Fedora home 
environments 
are needed to 
set 
Linux, Sun 
Solaris, IBM, 
Axis, BSD, 
HP/UX, MS 
windows(with 
limited 
support),Mac 
OS 
Greenstone 
Not specified 
Yes. Single 
file is there 
and it installs 
all related 
Components 
JRE 
environments 
are required to 
be set. for 
Installation. 
It can be 
installed 
on all 
32-bit 
windows 
(95/ 98/ 
2000/XP/), all 
POSIX 
(Linux/ 
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Prt^ramming 
languages 
used 
Web server 
Used 
Ease of system 
Administration 
JAVA 
Jakarta 
Tomcat 
System 
administrator 
can 
easily 
configure 
software 
for different 
users. 
Perl, Java 
Script and 
AJAX as 
scripting 
language 
Apache Web 
server 
Used 
EPrints can 
be 
configured 
easily for 
different 
users. 
Java, Java 
Script and 
AJAX as 
scripting 
l»iguage 
Jakarta 
Tomcat 
Fedora is not 
meant for 
different 
users. 
Only fedora 
Admin 
can submit 
documents to 
the repository 
BSD/ UNIX-
like 
OSES), OS X 
C++, JAVA 
and Perl 
Apache/ 
llSWeb server 
Used 
Though 
Greenstone 
has ability 
to configure 
for different 
users but the 
drawback is 
that the 
feature does 
not work 
properly 
through 
'collector' 
5.9.14 Some other features 
Table- 5.4 
Other Features 
Features 
RSS 
Data 
migration 
Upgrading 
software 
Help 
features 
DSpace 
Yes 
Yes 
Not simple 
(requires more 
knowledge of 
backend 
technology) 
DSpace help 
features provide 
general help but 
software does 
not support any 
technical help 
feature. 
Eprints 
Yes 
Yes 
Slight 
EPrints 
provides 
general help 
features for 
the end 
users but 
does not 
give any 
technical 
answers. 
Fedora 
No 
Yes 
Slight 
No help 
features 
are 
provided 
with the 
user 
interface in 
Fedora. 
Greenstone 
No 
Yes 
Slight 
Greenstone 
does not 
provide 
extensive help 
feature. 
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The comparative analysis revealed certain strengths and weaknesses of 
the select software packages as discussed below: 
• DSpace: DSpace is the most widely used digital library software 
among all the OSS-DL installations available today. DSpace is considered to 
be the best suited and trusted solution for the long term preservation of 
repositories as it facilitates institutions to provide (i) long term access to the 
scholarly output of faculty members (ii) increased visibility of institution s 
published output (iii) facility of self archiving thus making available an 
alternative publishing channel (iv) providing different policies of 
authorization and it sustains persistent identifier i.e. Unique accession number 
to each document acquired by the repository. One of the major drawbacks of 
DSpace is that its process of installation is quite tedious and time consummg. 
• Eprints: It is chiefly designed for authors for self-archiving their pre-
prints or post-prints to gain more access and visibility of their research output. 
It has got the unique capability of keeping track of all changes and actions to 
all documents that are deposited into the repository. Limited woric flow 
management and lack of support for digital preservation are the major 
drawbacks of E-prints 
• Fedora: Fedora is essentially designed for managing huge number of 
documents for long term preservation. One of the main features of Fedora is 
that it allows end users to build a collection of digital objects through local 
servers or through http servers. It also supports to redirect the Fedora to look 
for a particular object available onlme and provide a Imk to that object in the 
repository. The major drawback of fedora repository system is that it depends 
upon the third party system which can be integrated with Fedora such as Fez', 
Valet, Murador, Elated etc. to have more added features. For advance search 
or other features, it requires configuring other search tool, called Fedora-
Gsearch. 
• Greenstone: The installation of Greenstone Digital Library Software 
is very easy because it works easily on any version of Wmdows, UNIX and 
' Latest version of fedora does not support fez. 
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Mac OS-X. It can be a very good solution for small libraries with limited 
collection, staff, budget and services. One of the unique feature of Greenstone 
software is that it has a search feature of browsing by table of contents and 
sections of books. Hence, it can handle building collection of digital books. It, 
however, neither supports any workflow nor allows setting different 
authorization policies. It is competent to handle various file formats but is 
devoid of the ability to handle digital preservation and also does not support 
self-archiving. 
It may be interesting to discuss at this juncture of research, some 
guidelines regarding the selection of suitable package for different 
organizations as given by Pirounakis and Nikolaidou' (n.d.)- The same are 
briefly discussed below: 
1. The most appropriate DL system for an institution or a university, 
aspiring for developing a digital repository of its research outputis DSpace, 
since it, by default represents communities (e.g. university, departments) and 
collections (e.g. papers and dissertations), in addition to built-in workflow 
management, important for item submission by individuals. 
2. Eprints is most useful for an organization that needs a digital 
collection to publish its digital content in a sunple form, in strict time limits. 
In addition, the organization prefers to integrate the web interfaces of the DL 
with a portal like website. EPrints separates the concerns of presentation and 
storage and at the same time is not bound to specific metadata standards. It 
also provides simple web interfaces for the submission and presentation of 
documents and metadata. 
3. Fedora DL system will best serve an organization that aims to 
digitize collections from libraries, archives and museums and hosts them in a 
single DL system. It also has manpower and time to customize the DL system 
and develop extra modules. The highest priority requirements best served by 
Fedora are: the support of preservation issues; the use of multiple metadata 
Pirounakis, G &Nikolaidou, M. (nd). Comparing Open Source Digital Library Software. Retrieved 
December 13,2013, from www.dit.hua.gr/~nara/publications/ideaDL09a.pdf 
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standards; different formats of digital content; customizable modular 
architecture. Although it does not provide easy to use web interfaces or built-
in functionality, it is the best choice for hosting many collections and other 
materials. 
4. Greenstone as an easy to use customizable DL system will best serve 
the purpose of electronically publishing books. With Greenstone it is easy to 
represent books in a hierarchical manner, using table of contents, while full 
text chapters are also searchable. 
S.IO Conclusion 
The comparative analysis of four open source digital library software 
products reveals their relative strengths and weaknesses. These software 
packages were developed to fulfill the requirements of the parent mstitution, 
and make available their source code free and open to public so that others 
can modify and use them to serve the purpose. In view of the preceding 
discussion, it is the responsibility of a repository manager to choose an OSS 
that will best serve the requirements of the parent organization. 
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Chapter - 6 
DSpace: Metadata Encoding and Transmission Standards 
The preceding chapters have elaborated Open Access Repositories (chapter 
4) as well as an overview of Open Source Software Packages (chapter 5). Chapter 
6has slightly dealt with open source software packages including DSpace, whicli is 
one of the most popular software packages that have been selected as a model tor 
Open Access Repository in AMU. 
6.1 Introduction 
DSpace is an open source digital research repository system released m 
2002. It is a joint venture of Massachusetts Institute of Technology (MIT) and 
Hewlett-Packard (HP) Labs, designed to deal with the problem of growing 
output of scholarly works in an institution. DSpace software is by and large 
preferred by academic, non-profit, and commercial organizations for building 
open digital repositories. 
Lewis and Yates' (2008) define it as a "platform that allows you to 
capture items in any format - in text, video, audio, and data. It distributes it over 
the web. It indexes your work, so users can search and retrieve your items. It 
preserves your digital work over the long term". According to Pirounalcis and 
Nikolaidou^ (n.d.) "Consider a case where an institution or university needs .i 
digital repository for research papers and dissertations produced by students and 
staff. In that case, the most appropriate DL system is DSpace, since it by default 
represents communities (e.g. university departments) and collections (e.g. papers 
and dissertations), while workflow management supported is important for item 
submission by individuals". 
• Lewis, S. & Yates, C. (2008).An introduction to DSpace. Retrieved February 5, 2012, from 
http://www.ir-africa.info/content/introduction-DSpace 
^ Pirounakis, G & Nikolaidou, M. (n.d.). Comparing Open Source Digital Library Software. Retrieveit 
September 20, 2013, from galaxy.hua.gr/~mara/publications/ideaDL09a.pdf 
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DSpace is an ideal tool for institutional repository collections that include 
resources such as publications, datasets, theses and dissertations, presentations, 
book, chapters and any material of scholarly importance. Some distinguishing 
features of DSpace are summarized as under: 
• DSpace is an open source technology platform which can be easily 
customized and its capabilities can be extended. 
• Unlike other popular software packages, DSpace provides a good Workflow 
Management, generates Authority Files and show strength of each collection 
on website. 
• DSpace assists to capture and ingest of materials in any digital medium as 
well as metadata about the materials. 
• DSpace has a well-designed Authentication and Authorization mechanism. 
• DSpace has a very good concept of user interface e.g. CSS and Manakin 
templates. It is worthy to point out here that CSS or Cascading Style Sheets is 
a style sheet language used for describing the look and formatting of a 
document written in a mark-up language. It's most common application is to 
style web pages written in HTML and XHTML language. It can also be 
applied to any kind of XML document (Ovo international, 2007). Manakin 
(XMLUI) is a web-based user interface to DSpace that introduces a modular 
interface layer, enabling an institution to easily customize the interface 
according to the specific needs of the particular repository, community or 
collection. (SLCC, n.d.) 
• DSpace is considered to be the best suited and entrusted solution for the long 
term preservation of open access repositories. It also supports backup, 
refreshing of media and disaster recovery facilities. 
• DSpace also sustains persistent identifier i.e. Unique Accession number to 
each document acquired by the repository. 
• DSpace facilitates easy access to the materials, both by listing and searching 
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6.2 Brief history 
The DSpace project was initiated in July 2000 as part of the 
Massachusetts Institute of Technology (MIT) and Hewlett-Packard (HP) Labs 
coalition. The first version of DSpace, openly available to public, was released m 
November 2002.This version was called DSpace 1.0.As a resuh of first user 
group meeting, held in March 2004, DSpace federation was formed by a group of 
interested institutions. In July 2007 HP &MIT jointly formed the DSpace 
foundation, a non-profit organization to provide support to the growing 
community of institutions that use DSpace. The foimdation's mission is to lead 
the collaborative development of open source software to enable permanent 
access to digital works. (DuraSpace, 2000). 
Following versions of DSpace released in reverse chronological order till 
date are: 
DSpace version 4.0-16*'' December 2013 
DSpace version 3.2-24* July2013 
DSpace version 3.1- January 2013 
DSpace version 3.0- 30''' November 2012 
DSpace version 1.8-4* November 2011 
DSpace version 1.7-17* December 2010 
DSpace version 1.6- 2nd March 2010 
DSpace version 1.5- 25* March 2008 
DSpace version 1.4- 26* July 2006 
DSpace version 1.3- 3rd August 2005 
DSpace version 1.2- 13th August 2004 
DSpace version 1.1- 8th May 2003 
DSpace version 1.0- 8th November 2002 
6.3 Technology pertaining to DSpace 
While choosing a software package to establish an Institutional Repositorj. 
some technological aspects are required to consider the internal structure and set-
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up of the Software. Few aspects that are useful for the present study are given 
below: 
6.3.1 Metadata 
Metadata is a set of data for every digital object stored in a DL system. It 
describes the core of that digital object that includes access rights, administrative 
data, and hierarchical data that helps to signify, how that digital object is related to 
others in a DL system. This supplementary, illustrative information is known as 
metadata. In other word metadata is descriptive information about the real data 
(such as PDF files, word documents, images etc.) stored in DL system. In a DL 
system three types of Metadata that usually come across are given as under: 
(Gorton, 2007) 
6.3.1.1 Descriptive metadata: Its function is to define the content of the digital 
object that includes author of the content, title, creation date etc. 
6.3.1.2 Administrative metadata: It assists the organization of digital collection 
with regard to access rights, preservation information, and more technical 
information about a digital object that includes copyright or publisher information. 
6.3.1.3 Structural metadata: it depicts the physical and/or logical structure of 
digital objects. It expresses the logical boundaries of complex digital resources, 
also used to explain relationships between an object's constituent parts. Structural 
metadata is frequently used to make possible the navigation and arrangement of 
complex digital resources by defining structural characteristics such as pagination, 
sequence etc. This type of metadata helps collection organization as well as inter-
document structural understanding. (University of Illinois, 2012) 
Metadata standards play a vital role in the creation of Institutional 
repositories or digital library system. Some important metadata standards are 
summarized as below. 
6.3.2 Dublin Core (DC) 
Dublin core metadata schema is a consequence of an invitational workshop 
funded by the Online Library Center (OCLC), held at Dublin, Ohio in 1995.Hence 
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the metadata schema named so; the 'DubUn' and the term refers to the location of 
the workshop and 'core' describes the precision that DC is a collection of 
metadata elements that are basic, but flexible. The organization named Dublin 
Core Metadata Initiative (DCMI) was made responsible for the growth and 
development of interoperable metadata standards. (Kurtz, 2010) 
Dublin Core deals with mostly descriptive metadata, but also has some 
elements that can have other applications as well. DC draws upon the ideas from 
other disciplines too such as Librarianship, Computer Science, and Archival 
Preservation (Gorton, 2007).DC contains around fifteen main elements, and seven 
additional elements. All of them are optional and repeatable. Two forms of Dublin 
core metadata are: 
(a) Simple Dublin Core: It provides only basic information, using just the base 
metadata elements from the Dublin Core Metadata Element Set. 
(b) Qualified Dublin core: It is an extension of Simple Dublin Core developed 
through the use of additional elements, element refinements, and encoding 
schemes (SAA, 2013). DSpace by default consists of Qualified Dublin core 
metadata. Only three fields are required: title, language, and submission date, all 
other fields are optional. There are additional fields for document abstracts, 
keywords, and technical metadata and rights metadata, among others. (Thakuria, 
2008) 
6.3.3 Metadata Encoding and Transmission Standards (METS) 
METS is another metadata standard that covers all the three types of 
metadata including descriptive, administrative, and structural metadata. The 
standard is maintained in the Network Development and MARC Standards 
Office of the Library of Congress, and is being developed as an initiative of the 
Digital Library Federation. METS is exclusively designed for demonstration of 
textual and image data in XML Schema. METS documents have different 
elements and sections that relate to practically all facets of a digital object and. in 
fact, can be employed to represent entire objects including referencing external 
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metadata in standardized formats. There are around seven major sections in a 
METS document. (Gorton, 2007) 
6.3.4 Extensible Markup Language (XML) and XML Schema 
Extensible Markup Language or XML is a markup language used to 
describe data. Like other markup languages, e.g., HTML, XML describes how 
other information should be perceived. XML through its hierarchical nature 
allows the explanation of ahnost all information in a succinct and logical fashion. 
It is a constructive, entirely user customizable way to represent information. It is 
paired with other XML instances to make its technology more powerful.XML 
schema is one of them, that provides a technique of stating a structure of data 
within the perspective of XML without specifying the data itself XML and XML 
schema are vitally important in numerous aspects of the Internet, web services, 
and other web based technologies. XML extensively supports interoperability, 
providing a means of transferring data from one version to another.(Gorton, 
2007) 
6.3.5 Web services 
Web services are normally built upon XML, which has become the de 
facto standard in information representation. In web services, small pieces of 
information programmed in unique, definite ways that are broadcasted across the 
web as a mode of information exchange. In such a methodology, machines send 
such data, and others listen for incoming requests and provide meaningful 
responses as required. SOAP (Simple Object Access Protocol) and REST 
(Representational State Transfer services) are the common forms of web 
services. Apache Axis, which runs on Apache Tomcat Java servlet container, is 
the most common research oriented web service platform. In the framework of 
digital libraries/institutional repositories, web services play an essential role in 
the communication of dispersed, componentized DL systems. (Gorton, 2007) 
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6.4 DSpace System Architecture 
DSpace software system consists of three layers that form its three-tiered 
architecture. The DSpace Foundaion'described these three layers as below 
6.4.1 Storage layer: It is the lowest layer, responsible for the physical storage 
of metadata and content. It is made up of Bitstreams and Relational Database 
management system (RDBMS). All the Bitstreams are stored in this layer as files 
and location of these files and other metadata information are stored in a 
Relational Database Management System(RDBMS), in this case PostgreSQL. 
6.4.2 Business Logic Layer: It is in the middle of the system. It consists of set 
of modules that illustrates the inner working of many DSpace objects type such 
as browsing and searching in DSpace, User related functions, Content 
management and other works. It also controls DSpace's public API that allows 
third party code to interact with DSpace. 
6.4.3 Application Layer: It is the top most layers. It controls the backend 
functionalities of the system, responsible for the provision of services and 
functionalities at the user end such as display. The Application layer also 
includes import/export functionality, statistics tools, web based user interface. 
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Figure 6.1: DSpace System Architecture 
' DSpace Foundation.(2009).DSpace Manual 1.5.2 manual:DSpace System Documentation: Architecture 
Retrieved February 5,2012, from http://www.DSpace.org/l_5_2Documentation/ch08.htm! 
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6.5 DSpace Directories 
The DSpace foundation'defines three directories of the DSpace system that 
are as below: 
6.5.1 Source Directory ([/DSpace/DSpace-3.1-source/]) 
All customization generally takes place here 
> config/ - DSpace configurations 
> jsp/- DSpace JSPs 
> src/ - DSpace Servlets & Classes 
6.5.2 Installed Directory ([/DSpace/]) 
This is the place where DSpace is installed and all the configuration files, 
command line scripts, documentation and webapps of DSpace will be installed 
to. 
6.5.3 Web-application Directory ([/DSpace/apache-tomcat-6.0/webapps/]) 
> It is home to all compiled servlets and JSPs. In other words it is a 
directory that controls web applications of DSpace software. 
> Basic customizations can also take place here (if one decide to do after 
installation) 
It is to be noted here that while using Tomcat server, one has to copy 
DSpace web applications from [DSpacej/webapps/to [tomcat] 
/webapps/ 
6.6 DSpace Data Model 
The digital materials or objects, stored in Dpace are referred as 'items'. 
They are arranged in a hierarchical order in such a way that related items are 
grouped and submitted into a collection of related content. The Community is the 
highest level in the Hierarchy. One can divide Communities and sub 
communities into infinite numbers and also create an infinite number of 
collections into these communities and sub-communities but Collection cannot 
DSpace Foundation. {2Q'd9).DSpace Manual 1.5.2 manual:DSpace System Documentation: Directiries 
and Files . Retrieved February 5, 2012, 
fromhttp://www.DSpace.org/l_5_2Documentation/ch07.html 
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be sub-divided further. Each Item accumulated in a DSpace repository is made 
up of a bundle of bitstreams, so as many files can be stored in a single digital 
object as needed. Bass et al. (2002) described a few things that should be clear 
regarding object model while working on DSpace, as follows: 
6.6.1 Community: A Community in DSpace is the entry point into the 
magnitude of material in the repository. DSpace community corresponds to an 
organizational entity such as a school, department, laboratory, or research center. 
Community is followed by sub-community e.g. school of Humanities, 
Department of Social Sciences, and Science laboratory. 
6.6.2 Collection: A DSpace collection groups together a set of items that are 
related in some dimensions (e.g. Source, Purpose, Existing series, Subject matter, 
and Research topic). 
6.6.3 Items: An item in DSpace is a combination of useful sets of content and 
metadata that are related in some way. Items correspond to "Archival Atoms" in 
DSpace. The item includes a working paper, journal articles, presentation, course 
lecture material, a video clip etc. 
6.6.4 Bundle: A group of HTML and image bitstreams making up an HTML 
document 
6.6.5 Bitstream: A bitstream in DSpace is simply a reproducible sequence of 
bits, with a corresponding bitstream format. Bitstreams typically correspond to 
content or metadata files that are submitted to DSpace. 
6.6.6 Bitstream formats: In DSpace, a bitstream format is a unique and 
consistent way to refer to a particular file format. DSpace accepts many file 
formats like PDF, MS-WORD, Postscript, mpeg, jpeg, tiff, gif etc. 
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Figure 6.2: DSpace Object model 
6.7 E-People/Groups in DSpace 
There are certain E-people or Groups in DSpace who assigned certain 
roles within the DSpace system by the system Administrator. 
6.7.1 Unspecified Users (anybody): These are the end users and are not 
assigned by the DSpace administrator 
6.7.2 Members: These are the E-persons who wish to subscribe to a collection 
(one cannot subscribe to communities). 
6.7.3 Collection Administrators: In a large digital repository various E-groups 
are assigned as collection administratore. They can choose the reviewers, 
metadata editors among members and decide the collection policy. They are 
different from DSpace administrators, who have the overall responsibility and 
power, a kind of super user. 
6.7.4 Submitters (authors): Those who submit their publications to a 
collection (they should be members of the DSpace system and have been 
authorized to submit). 
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6.7.5 Reviewers: These are the authorized members to review submissions. 
They can either accept or reject submissions). Usually, they are subject 
specialists 
6.7.6 Metadata Editors: are those who certify the metadata. Normally, they are 
library professionals 
6.8 DSpace Ingest Process 
DSpace is a suite of software system that stores digital objects in it. It is a 
turnkey to institutional repositories. Ehtesham (2008) enumerates two main 
ways in which data enters into the system, as follows: 
• The registered users of DSpace, submit items to collections through a web 
based User Interface (UI). 
• The DSpace Administrator who has a large amount of content to be batch 
imported may take advantage of the import/export functionalities of the 
system. 
The batch item importer controls the submission of content and allows 
users to submit content into the software system. 
Figure 6.3: Ingest process of DSpace 
6.9 DSpace Submission Process 
DSpace is one of the first open source repository systems that effectively 
combat the troubles that occur during the submission of different types of 
information to different collections (Smith et. al., 2003). The DSpace 
submission workflow system is a critical part of the DSpace architecture that 
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allows for the submission, processing, and final addition of content to the live 
repository. DSpace's underlying model includes E-People, users who have 
registered with the system and have certain authorizations, roles, rights, and 
privileges that translate the abilities to complete certain tasks within the DSpace 
system. Gorton (2007) explains the following submission steps that are outlined 
in the table as below: 
Table- 6.1 
Submission Process in DSpace 
S.No. 
1 
2 
3 
4 
5 
Submission 
steps 
Describe 
Upload 
Verify 
License 
Complete 
Explanation 
Here the metadata about the document by submitted to the 
system is entered by the user. This metadata includes 
Author, Title, Subject, Abstract, short description etc. 
The files are uploaded, resided in the local machine related 
to the metadata submitted previously. 
An outline of all the details of the submission is given 
including a summary of the entered metadata and the files 
concerned with the submission. 
The user is shown and must agree to the license that the 
system's administrator has assigned to the submitted 
contents for his collection. 
The submission process is completed and the item may 
immediately be added to the collection or undergoes 
workflow process, set for the collection by the system 
administrator before final submission. 
6.9.1 Workflow Process in DSpace 
There are certain workflow steps assigned by the DSpace administrator 
for the different collections to the different e-peoples or Group of e-peoples. 
These e-persons can be reviewers, metadata editors, and collection 
administrators. These steps are shown through the diagram as under: 
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Edit 
Metadata 
Edit 
Metadata 
Figure 6.4: Workflow steps 
Tansely (2003) has described the workflow steps in DSpace as below: 
Table- 6.2 
Workflow Steps in DSpace Software 
Workflow Steps 
Stepl 
Sep 2 
Description 
The assigned E-person or group can accept or reject the 
submitted item for inclusion. 
The assigned e-person or group can edit metadata provided 
by the user with the submission, but cannot change the 
submitted files. Also can accept submission for inclusion, or 
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Steps 
reject submission. 
The assigned e-person can edit metadata provided by the user 
with the submission, but cannot change the submitted files. 
Then commit the submission to archive, may not reject the 
submission. 
"When a submission reaches a particular workflow step, members of a 
Group set up exclusively to deal with that workflow step in that collection, are 
alerted using email. Upon login into their DSpace account, they will find a new 
item in their Task Pool. This is visible to everyone within that workflow group, 
and anyone may take the task to do themselves. When they do this, the task is 
removed fi-om the Task Pool and placed into the Owned Tasks section, which is 
only visible to that particular user. The user may then perform the workflow 
requirements and take whatever action is required, or the task may be returned to 
the Task Pool"'. 
6.10 Salient features of DSpace 
DSpace is a landmark open source digital Library software that captures, 
stores, indexes, preserves and redistributes the intellectual output of an 
institution. DSpace is flexible to different community needs as it can be 
customized or extend its capabilities. There are a number of reasons to opt 
DSpace software to establish institutional repositories and make available their 
scholarly digital content searchable and retrievable on the web. DSpace has 
various extensible features. Some of the features are enumerated below. 
6.10.1 Content Support 
DSpace accepts all modes of digital content and format as well. The items 
include articles, preprints, post-prints, chapters of an edited book, conference 
papers, technical reports, Data sets. Computer programs, images, muhimedia 
Edinburgh University. (2013). Workflow operation. Ttwses alive at Edinburg University Library. 
Retrieved September 20,2013, from 
ht^;//www.thesesaUve.ac.uk/archive/WorkflowOperation.pdf 
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publications, Audio files, Video files, learning objects etc. It can support many 
types of file formats such as text, images, audio, and video. 
6.10.2 Search Functionality 
Search is an essential component of discovery in DSpace. Users' 
expectations from Web search engines are quite high, so a goal for DSpace is to 
supply as many search features as possible. DSpace's indexing and search module 
has a very simple API which allows for indexing new content, regenerating the 
index, and performing searches on the entire corpus, a community, or collection 
(Tansely, 2003). DSpace uses Lucene search engine for its search functionalities. 
Lucene is a part of Apache Jakarta project. It supports following type of searches 
6.10.2.1 Field search: DSpace provides field search such as by Author, title. 
Subject, year or date. 
6.10.2.2 Exact term: The search term can be a single word or whole phrase, e.g. 
Cataloguing or Cataloguing tools. 
6.10.2.3 Wild card: The Two types of searches can be done through wild card 
search that are: 
Single character search by using symbol '?' as in 'Re?t' that matches words like 
'Rent', 'Rest' etc. 
Muhiple character by using symbol '*' as in "Cla*" matches with Classification, 
Classifier etc. 
6.10.2.4 Fuzzy search: A fuzzy searching is a process that retrieves a word even 
if it is misspelled. A fuzzy search is made by means of a fuzzy matching 
program, which retrieves a list of results based on probable relevance even 
though search query words and spellings may not closely match. Fuzzy search is 
based on the 'Levenshtein' distance algorithm, devised by Russian scientist, 
named Vladimir Levenshtein in 1965.The algorithm is also known as Edit 
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Distance algorithm' (Prasad «& Patel, 2005). The Levenshtein distance 
algorithm' has been used in a number of ways such as: 
*^  Spell checking 
*^  Speech recognition 
^ DNA analysis 
v^  Plagiarism detection etc. 
In DSpace search example of fuzzy search is: Syam can match Shyam or 
Sankar can match Shankar. 
6.10.2.5 Range Search: A range search is one that returns all values between 
two precise values e.g. There are two types of range searches include Inclusive 
ranges that return any values that match the two specified values. Exclusive 
ranges that do not return any values that match the two specified values. 
• If the search query is Year: it can be ranged documents published [ 2005 
to 2013], the documents retrieved by the search engine that have been 
published in between the year '2005' and '2013'.On the contrary the 
query {2005 to 2013} excludes the documents published in the year 
'2005' and '2013' 
• Or if the search query is author: [gupta to prasad] Then the system 
retrieves documents authored by names that fall between 'gupta' and 
'prasad'. Whereas, the query 'author': {gupta to prasad} excludes gupta 
and Prasad 
6.10.2.6 Proximity search: Lucene supports finding words that are within a 
definite distance away. To do proximity search use the symbol ' - ' at the end of 
a Phrase. For example to search for "Information" and "Retrieval" within 10 
words of each other in a document use the search: 
"Information Retrieval" -10 
' Prasad, A.R.D. & Patel, D. (2005). Lucene Search Engine: An Overview. Paper presented at the 
International Workshop on building digital libraries using DSpace, DRTC, Bangalore. Retrieved 
September 20,2012, from 
http://drtc.isibang.ac.in/xmlui/bitstream/handle/1849/244/I_lucene%20search.pdf?sequence= 1 
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6.10.2.7 Boosting a term: To boost a term use the caret, "'^ ", symbol with a 
boost factor (a number) at the end of the term is being searched. The higher the 
boost factor, the more relevant the term will be. For example, search for 
Classification Cataloguing 
And if the term "Classification" need to be more relevant, boost it using the '"' 
symbol along with the boost factor next to the term as below 
Classification'^ 4 Cataloguing 
This will make documents with the term 'Classification' appear more relevant. 
By default, the boost factor is 1. Although the boost factor must be positive, it 
can be less than l(e.g.0.2). 
6.10.2.8 Boolean search: Boolean 'AND', 'OR', 'NOT' are used for Boolean 
combinations. Boolean operators should be caps. Alternative symbols can be 
used for each operator such as 
• 'OR' is the defauh conjunction operator. One can use '||' instead of 'OR" 
• For Boolean 'AND' the symbol '&' can be used 
• For Boolean 'NOT' the symbol'!' can be used 
6.10.3 Handle system 
DSpace's core feature is the creation of persistent identifier for every 
item, collection and community stored in DSpace which in return provides the 
benefit of long term preservation. To persevered identifiers, DSpace requires a 
storage- and location- independent mechanism for creating and maintaining 
identifiers. DSpace uses the Handle System from CNRI (Corporation for 
National Research Initiatives) to assign and resolve persistent identifier for each 
digital object. Handles are URN-compliant identifiers, and the Handle resoher is 
an open-source system which is used in conjunction with the DSpace system 
6.10.4 Preservation 
DSpace ensures long term preservation as it uses CNRI's handle system. 
DSpace uses Handles primarily as a means of assigning globally unique 
identifiers to objects. Each site running DSpace needs to obtain a Handle 'prefix' 
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from CNRI, a guarantee, that if identifiers are created with that prefix; they will 
not clash with identifiers created elsewhere. Smith et. al. (2003) categorizes two 
levels of digital preservation in DSpace as below: 
• Bit preservation: It ensures that a file remains exactly the same over time 
- not a single bit is changed - while the physical media evolve around it. 
• Functional preservation: It goes further the file does change over time so 
that the material continues to be immediately usable in the same way it 
was originally, while the digital formats (and the physical media) evolve 
over time. DSpace allows one, to choose three levels of preservation for a 
given format are as under: 
> Supported formats are those which one can functionally preserve using 
either format migration or emulation techniques such as TIFF, SGML, 
XML, AIFF, and PDF. 
> Known formats are those that one cannot assure to preserve, such as 
proprietary or binary formats, but the third party migration tools may help 
to format migration. Examples include Microsoft Word and PowerPoint, 
Lotus 1-2-3, and WordPerfect. 
> Unsupported formats are those that one does not have adequate 
knowledge, to do any sort of functional preservation. This may include 
some proprietary formats or a one-of-a-kind software program. 
6.10.5 DSpace SWORD Interface 
DSpace emerges with its own SWORD (Simple Web-service Offering 
Repository Deposit) Server (the 'sword' webapp), which allows any SWORD 
client to submit documents to DSpace via e-mail. SWORD is a lightweight 
protocol for depositing content from one location to another. The SWORD 
visualization is 'lowering the barriers to deposit', chiefly for depositing content 
(any content) into repositories, but potentially, for depositing into any system 
which wants to receive content from remote sources. 
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6.10.6 Checksum Checker 
This tool can be programmed to perform a full fixity (checksum) check of 
all (or some) content files stored in DSpace instance. 
6.10.7 Open URL support 
DSpace supports the OpenURL protocol from SFX server, in a quite 
simple fashion. It is worth mentioning here that SFX software is a widely used 
open URL link server. If the institution has an SFX server, DSpace will display 
an OpenURL link on every item page, automatically using the Dublin Core 
metadata. Additionally, DSpace can respond to incoming OpenURL. 
6.10.8 Creative Commons Support 
DSpace provides support for Creative Commons licenses to be attached to 
items in the repository. It is worthy to point out here that Creative Commons 
licenses provide a flexible range of protections and freedoms for authors, artists, 
and educators. It is one of the several public copyright licenses that authorize the 
sharing of copyrighted works 
6.10.9 OAI Support 
The Open Archives Initiative has developed a protocol for metadata 
harvesting. The Open Archives Initiative-Protocol for Metadata Harvesting has 
become the de facto standard for metadata harvesting. This allows sites to 
programmatically retrieve or 'harvest' the metadata from several sources, and 
offer services using that metadata, such as indexing or linking services. DSpace 
exposes the Dublin Core metadata for items that are publicly (anonymously) 
accessible. Additionally, the collection structure is also exposed via the OAI 
protocol's 'sets' mechanism. 
6.10.10 Storage Resource Broker (SRB) Support 
DSpace offers two means for storing bitstreams. The first is in the file 
system on the server. The second is using SRB (Storage Resource Broker). Both 
are achieved using a simple, lightweight Application Programming Interface 
(API). 
185 
Chapter- 6 DSpace: Metadata Encoding. 
6.10.11 My DSpace 
This is the most attracting feature of DSpace system. DSpace offers to 
each user personahzed access to information within the system through their My 
DSpace page. As appropriate given their role(s) in the system, users can view 
their: 
• Items being assembled 
• Submission of pending archive 
• Archived items that they submitted 
• Review tasks for Items pending archive 
DSpace filters the above sections so that only the sections relevant to each 
user are presented. (Bass etal..., 2002) 
6.10.12 Batch Metadata editing tool 
DSpace provides a batch metadata editing tool. The batch editing tool is 
able to produce a comma enclosed file in the Comma Separated Value (CSV) file 
format. It is worthy to mention here that CSV' file format is a common 
structuring strategy for text format files. In CSV flies, each line m the file 
represents a row of data and, within each line of the file, the different data fields 
are separated from one another using a comma. 
The DSpace Foundation^ describes that the batch editing tool facilitates 
the user to perform the following: 
• Batch editing of metadata (e.g. perform an external spell check) 
• Batch additions of metadata (e.g. add an abstract to a set of items, add 
controlled vocabulary such as LCSH) 
• Batch fmd and replace of metadata values (e.g. correct misspelled 
surname across several records) 
• Mass move items between collections 
' GENOME. (2009). Comma Separated Value (CSV) File Format. Retrieved September 23,2012, from 
https://projects.gnome.org/gnumeric/doc/file-format-csv.shtml 
^ DSpace Foundation.(2009).£>S/7ace Manual 1.6.0 manual:System administration. Retrieved February 5, 
2012, fromhttp://www.DSpace.org/l_6_0Documentation/ch08.html#N 15A06 
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• Mass deletion, withdrawal, or re-instatement of items 
• Enable the batch addition of new items (without bitstreams) via a CSV fi le 
• Re-order the values in a list (e.g. author) 
6.10.13 User interfaces of DSpace 
DSpace has two user interfaces as described below: 
• The JSPUI user interface 
• The XMLUI user interface 
6.10.13.1 JSPUI Interface 
Java Server Pages User Interface (JSPUI) is the standard user interface of 
DSpace that allows quick creation of fizzy web content.The customization of 
JSPUI interface is performed using Java Servlets which handle the business logic, 
and Java Server Pages (JSPs) which produce the HTML pages sent to an end-user. 
In view of the fact that the JSPs are much closer to HTML than Java codes, 
changing the look and feel of DSpace is rather simple. The Customization process 
in JSPUI is broadly divided into two categories: 
• Simple Customization: It involves very basic changes to the page elements 
and style sheets to alter the look and feel of DSpace. These are very simple 
and quick to implement and it needs basic understanding of Cascadmg 
Style Sheets (CSS) and Hypertext Mark Up Language (HTML) 
• Advanced Customization: It requires additional knowledge of 
programming Languages such as Java, Java Server Pages, etc, as it involves 
the editing of Java Server Pages to alter the look and feel or customize 
completely. 
6.10.13.2 XMLUI/Manakin User Interface 
Manakin (XMLUI) is an "add on" based on Apache cocoon framework It 
is worthy to mention here that "Apache Cocoon is a web development framework 
built around the concepts of separation of concerns (making sure people can 
interact and collaborate on a project, without stepping on each other toes) and 
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component-based web development. Cocoon implements these concepts around 
the notion of 'component pipelines', in which each component on the pipeline 
specializing on a particular operation. This makes it possible to use a 'building 
block' approach for web solutions, hooking together components into pipelines 
without any required programming"'. 
Manakin is a web-based user interface of DSpace that introduces a modular 
interface layer, enabling an institution to easily customize the interface according 
to the particular needs of the repository, community or collection. Manakin 
provides the new way to modify the user interface of DSpace. 
The DSpace software divides its intellectual capacity into two: Aspects and 
Themes. Aspects are different parts of a DSpace website that can be customized 
according to the particular Digital Library request, such as the login mechanism. 
On the other hand Themes are the visual characters of these different Aspects that 
make up DSpace websites. These together provide a more customizable and 
attractive web-based mterface for DSpace. (Gorton, 2007) 
The customization of XMLUI interface is much complex type and requires 
higher knowledge of programming languages. Lewis and Yates (2008) gave four 
proposed objectives of the customization of XMLUI interface as given below: 
• To allow each community and collection represented in DSpace to maintain 
a distinct look and feel. 
• To increase support for internationalization in DSpace 
• To separate the business logic from stylistic controls, increasing ease of 
adaptability. 
• To provide an alternative interface to the current JSP based 
implementations, requiring no changes to the core of DSpace (including the 
'The Apache Software Foundation. (2013). Apache Cocoon. Retrieved February 9, 2014, from 
http://cocoon.apache.Org/2.1 / 
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database), while to specify the enabUng of both user interfaces to operate 
simultaneously. 
6.11 Conclusion 
DSpace software is the leading and widely used software for the 
generation of institutional repositories/digital libraries. DSpace has the privilege 
of having maximum number of installations over other software packages. It has 
various unique qualities which make it more valuable and flexible than other 
software packages. It has easily customizable and user friendly user interface. 
DSpace system is regularly developed and remains up to date. Introduction of 
Manakin system is the current novelty into the system which deals with the 
customization of user interface. The DSpace system has quite a large and 
vigorous community of users. Its installation is slightly tough but working wiih 
DSpace is extremely simple. 
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Chapter - 7 
Model: Design and Development 
The preceding chapters discuss Open Access Repositories with special 
reference to India. Present chapter appertains to design and development of a 
model of an Open Access Repository, for which Faculty of Life Sciences of 
Aligarh Muslim University has been taken as an example. The following sections 
provide an overview of the Aligarh Muslim University in general and that of 
Faculty of Life Sciences in Particular. Requirements and procedure adopted to 
design the model of AMU Repository have also been discussed in the following 
sections. 
7.1 Aligarh Muslim University: A Historical Perspective 
The Aligarh Muslim University is one of the premier universities of India 
and has a long and distinguished history. The Constitution of India, the Supreme 
law of the nation, recognizes it in the seventh schedule as an 'institution of 
national importance'. The seed for the growth of Aligarh Muslim Universit\ was 
sown by Sir Syed Ahmad Khan, a great social reformer in the year 1875, when the 
foundation of a small school was laid. The school grew into Mohammedan Anglo-
Oriental (MAO) College which was considered as a precursor of a future 
university. Sir Syed Ahmad Khan during his time continually focused through his 
writings and assertions on the necessity of fostering the traditional and basic 
Islamic virtues along with the modem and secular values, so that the Indian 
community in general and Muslim community in particular, become free from 
backwardness and stagnation to enable them to play their roles in national 
development. Sir Syed Ahmad Khan, although breath his last in the year 1898. but 
the M.A.O. College progressed by following his vision and uhimately developed 
into a university, called the Aligarh Muslim University, through an Act oi 
parliament in the year 1920, becoming the tenth University of the Indian sub-
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continent. The University commenced its functioning with only 15 departments of 
studies and merely 261 students. 
The Aligarh Muslim University today has a well spread out campus over 
467.6 hectares. It is probably the only University in India which offers admission 
from Nursery to Post Doctoral Research. It offers more than 300 courses in the 
various traditional and modem branches of education for the students drawn from 
all comers of India and the World as well. The Aligarh Muslim University 
occupies the 8th rank among the top 20 Research Universities in India. In spite of 
the establishment of a number of Universities and institutions of higher leaming 
all over the country, this University has been maintaining the national and 
international character as institutions of excellence. It has more than 30,000 
students, about 1700 faculty members and some 6000 non- teaching staff on its 
rolls. The University now has 12 Faculties comprising of 98 academic 
departments, 5 institutions and 13 centers. The special feature of this University is 
its residential character with most of the staff and students residing in the campus. 
There are 16 Halls of residence comprising of 70 hostels for both boys and girls. 
7.1.1 Faculties in Aligarh Muslim University 
The Faculty system in Aligarh Muslim University was introduced way back 
in 1944. Faculty of Science was among the first that included the departments of 
Zoology and Botany since 1922 and 1923 respectively. At present, the University 
is comprised of 12 Faculties as enumerated below: 
1. Faculty of Agricultural Sciences 
2. Faculty of Art 
3. Faculty of Commerce 
4. Faculty of Engineering and Technology 
5. Faculty of Law 
6. Faculty of Life Sciences 
7. Faculty of Management 
8. Faculty of Medicine 
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9. Faculty of Sciences 
10. Faculty of Social Sciences 
11. Faculty of Theology 
12. Faculty of Unani Medicine 
7.2 Faculty under Study 
7.2.1 Faculty of Life-Sciences 
The Faculty of Life Sciences at A.M.U. came into existence in May 1986. 
when the two departments of studies hitherto covered under the Faculty of Science 
were carved out as a new Faculty. The old Departments of Botany and Zoology 
were the first ones in the Faculty, to which the Department of Biochemistry (a 
newly created department) was also included in the same year. A fourth 
department i.e. Wildlife Sciences were included under the Faculty of Life Sciences 
in 1987. In the following year, a newly created department of Muscology has also 
added to this Faculty. Thus, the Faculty of Life Sciences; A.M.U. Aligarh is 
presently comprised of five departments namely: 
1. Biochemistry 
2. Botany 
3. Muscology 
4. Wildlife Sciences 
5. Zoology 
The teaching staff of the Faculty comprises of 61 highly qualified and research 
oriented teachers who have contributed a number of publications in the national 
and international journals. The number of enrolled students in the undergraduate 
and postgraduate courses, M. Phil., PhD as well as those pursuing special courses 
(of not less than one year) is 902 (during the session 2012-2013). 
7.2.1.1 Departments in the Faculty of Life Sciences 
There are five departments in the Faculty of Life Sciences, A.M.I.. 
Aligarh. A brief description of each department is as follows: 
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7.2.1.1.1 Department of Biochemistry 
The genesis of Biochemistry at A.M.U. goes back to the late 1940s, when 
the subject Biochemistry was introduced as an optional paper in M.Sc. 
(Chemistry) in lieu of Industrial Chemistry. This was followed by introduction of 
Biochemistry as an optional subject in B.Sc. (Chemistry) in the academic session 
1955-56. M.Sc. (Biochemistry) program was then started m 1957, thus forming a 
small section of Biochemistry in the Department of Chemistry with Prof Abdul 
Majid Siddiqi as its head. It was mainly due to his efforts that the concurrence of 
UGC and Ministry of Human Resources was obtained to give the Department of 
Biochemistry an independent status in May 1986 in the newly created Faculty of 
Life Sciences. 
The Department has since grown tremendously in teaching & research, as 
evident from the fact that it imparts B.Sc. (Hons.) and M.Sc. in addition to 
M.Phil.& PhD programs. The Department since its inception, in 1986, has 
awarded about79 M. Phil and 185 Ph.D degrees so far. The Department of 
Biochemistry currently has 9 Faculty Members and about37 Research Scholars 
including M.Phil students. Presently three research projects are going on in the 
Department under different Faculty Members. 
7.2.1.1.2 Department of Botany 
The teaching of Botany was started in 1906 as a part of the curriculum of 
the Department of Biology at the Anglo-Oriental College. The Intermediate 
standard in Biology to the Botany discipline was granted in 191 l.Soon after the 
inception of the University, the Departments of Botany and Zoology were 
established as independent units in 1923.Since the Department of Botany was 
established, it has made significant contributions in different disciplines of plant 
sciences. At present, the Department offers five major specializations at M.Sc. 
Level viz., (i) Plant Pathology and Plant Hematology, (ii)Advanced Plant 
Physiology, (iii) Genetics and Cytogenesis, (iv)Environmental Botany and (v) 
Plant Biotechnology. 
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The Aligarh Muslim University has the privilege of being the birthplace of 
Plant Nematology. This was the only center in India where plant viruses, fungi. 
and Nematodes are given equal and due weightage in teaching and research. It 
emerged on the international map around 1960 as a prime center of research in 
plant pathology and plant Nematology. In fact, Plant Nematology has received an 
independent status in India as a new discipline of Agricuhural Sciences mainly 
due to the pioneering work done at A.M.U. and is now considered as an 
indispensable discipline in various agricultural universities and institutes. A M.U 
is thus aptly called the "Mecca of Nematology". 
The Department is currently running B.Sc. (Hons.), M.Sc, M. Phil. & 
Ph.D. Programs. In addition to this, an advanced Diploma in Plant Tissue Culture 
and Micro-propagation has been introduced in the Department in 2009.In terms ot 
research, the Department of Botany, since its inception, has produced 328 Ph.D. 
degrees and 212 M.Phil, degrees. The major fields of research in the department 
are (i) Plant Pathology and Plant Nematology (ii) Plant Physiology (iii) 
Cytogenetic and Plant Breeding (iv) Plant Anatomy (v) Environmental Botany and 
(vi) Experimental Embryology and Tissue Culture. At present, research projects 
worth a total of 3 crores being funded by funding agencies like UGC, DBT, DST. 
UPCST and BARC are in progress. As many as 21 Faculty members including 8 
Professors, 10 Associate Professors and 3 Assistant Professors and 77 M. Phil and 
PhD students are conducting research in various specializations. The Depanment 
is also maintaining a botanical garden at the University Fort, covering an area of 
about 95 acres with various species of herbs, shrubs and trees. 
7.2.1.1.3 Department of Muscology 
Museums in the modem world, apart from being the custodian of natural & 
cultural heritage, play an important role in imparting scientific, cultural. ai\d 
historical knowledge to the general public. Therefore, Muscology department 
deals with on preservation and conservation of natural and cultural heritage, both 
tangible and intangible. The Muscology course at Aligarh Muslim Universitj was 
196 
Chapter- 7 Model: Design and. 
started in 1973 with Post Graduate Diploma in Museology under the Center of 
Professional Courses to train the students for various technical positions in 
museums & archives. 
The full-fledged Department of Museology was created in the year 1988, 
under the Faculty of Life Sciences. The Post M.Sc. Diploma followed by M.Phil 
& Ph.D programs was introduced in the same year. However, the M.Sc. course 
was started in the year 2004. The main objective of the Department is to produce 
Museum Professionals who are aware of the Cultural and Natural Heritage of the 
world and are concerned with its conservation. The University Museum of Science 
& Culture affiliated with the Department acts as a laboratory for the Museology 
students. It also extends its services through the exhibitions and other activities 
and outreach programs to educate and entertain the general public. The 
Department, at present has 4 Faculty Members comprising of 1 Professor, 1 
Associate Professor and 2 Assistant Professors and has been able to award 3 Ph.D 
and 3 M. Phil degrees so far. 
7.2.1.1.4 Department of Wild Life Sciences 
hi the year 1985, Late Prof. Abbas Musavi, with the help and support from 
Late Dr. Salim Ali, the doyen of Indian Ornithology and Conservation, introduced 
"Wildlife Biology and Ornithology" in the Department of Zoology. Later on, he 
founded a Post Graduate Department of study named "Centre of Wildlife and 
Ornithology" in a portion of Sir Syed Hall and later in Baitul Islam located in 
Zakir Bagh (Tar Bungalow), AMU. The Department has recently moved to its 
newly constructed building on the Quila Road in the new campus of Aligarh 
Muslim University. The Centre of Wildlife and Ornithology was re-named as 
Department of Wild Life Sciences in 1997. The Department of Wild Life Sciences 
functions with the following vision and mission: 
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''Developing quality human resource in Wild Life is our mandate, seeking 
scientific solutions to conservation problem is our mission''^ 
The Department has a peculiarity of being the first and only institution 
among the Indian University system to formally start education and scientific 
research in the field of Wild Life, Biology, Conservation and Management. The 
Department has got recognition not only in India but abroad as well. Since its 
inception in 1986, the Department has been carrying out ecological research and 
has been running courses BSc. (Hons.), MSc, M.Phil & Ph.D. In 2008. Post 
Graduate Diploma in Biodiversity Conservation and three certificate courses in (i) 
RS & GIS, (ii) Biodiversity Conservation (iii) Wild Life Ecology have been 
initiated. The research activities of this Department are focused on two main thrust 
areas, viz. the intensive ecological research and extensive surveys. At present. 
there are 5 Faculty Members including 2 Professors, 2 Associate Professors and 1 
Assistant Professor, in addition to 16 research scholars. The Department has 
produced 23 Ph.D and 18 M.Phil degrees so far. 
7.2.1.1.5 Department of Zoology 
The Department of Zoology as a part of the Department of Biology was set 
up in the Mohammedan Anglo Oriental College in the year 1906. The Department 
imparted teaching of Biology up to the intermediate level to prepare students for 
the entrance tests of Medical Colleges of Calcutta, Lucknow and Agra. With the 
transformation of M.A.O. College in Aligarh Muslim University in 1920, the 
teaching of Science received the greatest attention. Consequently, independent 
status was given to the Department of Zoology in 1922. Later on, the Postgraduate 
Course (M.Sc.) introduced in 1931, followed by the research in various fields of 
Zoology. Later in the year 1944, the Department of Zoology was made a part of 
the Faculty of Life Sciences. 
'Aligarti Muslim University. (2014). Department of Wild Life Sciences. Retrieved June 
22, 2014 from http://www.amu.ac.in/departmentpage.jsp?did=42 
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The Department has gradually grown into a Centre of Excellence and now 
imparts quality teaching at both under-graduate and post- graduate levels. Besides 
BSc. (Hons.) and MSc. courses started in 1930, other specializations also started in 
the following years such as, specialization of Entomology in 1931, Helminthology 
in 1932, Parasitology in 1951, and Ichthyology and Fisheries in 1956. Currently, 
the Department has 22 faculty members, comprising of 9 Professors, 3 Associate 
Professors, 7 Senior Assistant Professors and 3 Assistant Professors. The 
Department has also a very strong research component in the five specializations 
viz. Entomology, Fishery Science and Aquaculture, Genetics, Hematology and 
Parasitology, each with adequately equipped research laboratories. At present, 
about 68 research scholars including M. Phil and Ph.D scholars are enrolled in the 
Department in various specializations. During the last five Years about 25 Ph.D 
degrees have been awarded. 
The staff members of the department have established a network of 
collaborative research with several premier national and international institutes 
and have undertaken regular visits to different renowned international laboratories 
under various international programs such as Royal Society Bursary, London, 
INSA Exchange Programs, Rothamsted International and Japan Society for 
promotion of Sciences, to exchange ideas and state-of-the- art of scientific skill. 
The department has been well funded since its inception by several R«&D agencies 
viz., UGC, DST, CSIR, ICAR, MEF, DBT, INSA, BBSRC UK etc. to carry out 
research. 
The central library of Aligarh Muslim University named as Maulana Azad 
Library is considered as the second largest University Library in the Indian sub-
continent, because of the fact that the total collection of the Central Library as well 
as that of 84 departmental and faculty libraries has grown to 1.5 million volumes 
of books, bound periodicals, rare manuscripts, paintings and photographs. The 
Library at the moment is fully computerized with regard to in-house operations 
and users' services. In the year 2012-2013, the Library has switched over from 
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LIBSYS 4 to LIBSYS 7 automation software package. The catalogue of the 
library i.e. Online Public Access Catalogue (OPAC) is accessible not only on the 
campus network but also on the web. In 2011-2012, the library developed a 
collection of more than 2 lakhs e-books downloaded free from the world e-book 
fare. This is apart from the ongoing C-DAC project of digitization of rare books in 
Urdu, Persian, Hindi and Sanskrit. All these e-resources are made accessible 
through a well equipped Digital Resource Centre established in the year 2009. The 
work of digitization of manuscripts and preparation of metadata is also on the 
anvil, though at a much slow pace. 
Quite recently the website of the University (www.amu.ac.in) has been 
modernized making it as a one stop source for all the academic activities including 
the profiles of all the Faculty Members as well as the Courses of Studies, Acts. 
Statutes and Ordinances of the University. Despite of being such a high prolific 
institution, there has not been an attempt to make a repository of the resources 
produced by the faculty members and researchers of the University. It is therefore 
high time and more appropriate to make such an attempt at Aligarh Muslim 
University. 
7.3 Designing a Model Repository of Aligarh Muslim University 
To develop a model Repository of Aligarh Muslim University, the 
following prerequisites have been taken into consideration: 
7.3.1 System Requirements 
7.3.1.1 Hardware: The hardware is important for setting up a repository. The 
Hardware chosen for the purpose consists of the following: 
• DSpace Open Source Software is functional on a limited version of 
windows, besides being operational on Linux, UNIX, Macos X as well as 
Sun Solaris. Any hardware system which can run Windows operating 
system can be used as a server. 
• The storage capacity or the size of the hard disk vnW depend upon the 
number of documents that the repository will possess. However, it will 
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always be preferred to have high configuration because of its growing 
nature 
7.3.1.2 Software: Software is an essential part of a repository. For the present 
model, DSpace open Source software has been selected, because of its unique 
characteristics such as long-term physical storage and management of digital 
items in a safe, sound and proficiently managed repository. Besides, it has 
standard operating procedures such as backup, mirroring, refreshing media and 
disaster recovery. The detailed account of functionalities and features of DSpace 
have been described in Chapter 6. 
7.3.1.2.1 Supporting Software Packages for DSpace 
DSpace software requu-es some supporting software platforms as 
discussed here under: 
7.3.1.2.1.1 Java JDK: The Java Development Kit (JDK) forms the subset of the 
SDK (Software Development Kit) which is responsible for the writing and 
running of Java programs. A Software Development Kit consists of tools that 
allow creation of a software package, hardware platform, operating system or 
similar development platform. 
7.3.1.2.1.2 Apache Ant: The Ant is an acronym for 'Another Neat Tool'. 
Apache Ant is a general purpose build tool. A build tool is used to automate 
repetitive tasks e.g. compiling source code, running software tests, creating files 
and documentation for the software deployment. The Ant is mainly used for 
building and deploying Java projects, but can be used for every possible 
repetitive tasks e.g. generating documentation. (Vogel, 2013) 
7.3.1.2.1.3 Apache Maven: Apache Maven is also an automation build tool 
used primarily for Java projects. It serves a similar purpose as that of Apache Ant 
tool, but it is based on different concepts and works in a different manner. The 
primary goal of maven is to allow the developers to comprehend the complete 
state of a project in the shortest time by using easy build process, uniform 
building system, quality project management information (such as change Log, 
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cross-reference, mailing lists, dependencies, unit test reports, test coverage 
reports and many more), guidelines for best practices and transparent migration 
to new features (Soni, 2012). Significantly, Maven is required in the initial stage 
of the build process to meet the installation requirements for DSpace. 
7.3.1.2.1.4 Apache Tomcat: Formerly Jakarta Tomcat, is an Open Source Web 
application server and servlet container developed by the Apache Software 
Foundation (ASF). It is worth mentioning here that a servlet is a fava 
programming language class used to extend the capabilities of a server. Tomcat 
executes the Java servlet and Java server pages (JSP) specifications from Sun 
Microsystems and provides a 'pure Java' HTTP (Hyper-Text Transfer Protocol) 
web server environment for Java code to run in. It is worthy to point out here that 
Java server page (JSP) is a technology for controlling the content or appearance 
of web pages through the use of servlets. The advantage of a Java servlet on 
servers is that they can execute more quickly. Apache Tomcat is the widely used 
web application server for DSpace, as DSpace is entirely written in Java. 
7.3.1.2.1.5 PostgreSQL: It is the general purpose and most advanced Object-
Relational Database Management System (ORDBMS). Notably, a Database 
Management System (DBMS) is a set of programs that enables storing, 
modifying, and extracting data from a database (an organized collection of data.) 
and also provides users with tools to add, delete, access, modify, and analyze 
data stored in one location. In DSpace, its function is to store information on 
Communities, Collections and Members-passwords-groups. 
7.4 The Procedure Adopted 
The whole procedure has been divided into different sections or headings 
for designing and developing the model repository of Aligarh Muslim University. 
These are discussed as: 
7.4.1 Data Collection: Data collection is one of the most important components 
of a research. The investigator has collected the data by personally approaching 
each Faculty members in five departments of the Faculty of Life Sciences, AMU 
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Aligarh. A total of 61 Faculty members' are working in the Faculty of Life 
Sciences but unfortunately the investigator could not obtain the full text of most of 
the publications despite of best efforts. The probable reasons may be given as 
under: 
• Faculty Members may not be aware of the benefits of Institutional 
Repositories and hence, are not interested in submitting their works for 
open access. 
• Faculty Members may be too busy. 
• Copyright Agreements do not permit them to make their publications freely 
open for public. 
• Certain Faculty members not available as they have set out for a long 
period or were abroad for higher studies and research. 
However, the investigator could succeed in obtaining the full text 
publications from a maximum of two Faculty members from each department. 
Some members directed the investigator to search their articles from Pub-MED 
Central, Google and Google Scholar. The data thus collected, consists of a total of 
521 items including 438 fiill text Research Publications such as Research Papers, 
Popular Science Articles, Review Articles, Chapters in edited books and metadata 
of 83 theses and dissertations. This being a pilot project with of course lot of 
limitations, the Presentations in Seminars, Working Paper, Books published, etc. 
were excluded from the collected data. The Department wise number of 
publications^ has been provided in Table 7.1 below: 
' Data Retrieved July 2,2013, from httpy/www.amu.ac.in/departmentjsp 
^ Retrieved July 2,2013, from http.//www.amu.ac.in/department.jsp 
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Table 7.1 
Collected data (Faculty Publications) 
S.No. 
1 
2 
3 
4 
5 
Name of the 
Department 
Biochemistry 
Botany 
Muscology 
Wild Life 
Sciences 
Zoology 
Total 
No. of 
Faculty 
Members 
9 
21 
4 
5 
22 
61 
Total No. of 
Publications 
Reported 
on Univ. 
weteite 
398 
1503 
135 
182 
1117 
3335 
Full Text 
Publications 
Collected 
from the 
Faculty 
A 
36 
59 
10 
11 
101 
217 
Full Text 
Collected 
from other 
sources by 
the 
investigator 
B 
76 
91 
06 
01 
47 
221 
Total 
Collected 
publications 
A+B 
112 
150 
16 
12 
148 
438 
Table 7.2 
s. 
No. 
1 
2 
3 
4 
5 
Collected data (Theses 
Name of the 
Department 
Biochemistry 
Botany 
Muscology 
Wild Life Sciences 
Zoology' 
Total 
Total No, of 
Doctoral 
Theses 
A 
185 
328 
4 
23 
25 
and Dissertations) 
Total No. of 
M.Phil. 
Dissertations 
B 
79 
212 
-
18 
-
Total CoUected 
theses and M.Phil 
dbsertations 
A+B 
29 
20 
4 
22 
8 
83 
7.4.2 Technical Procedure: 
The Technical Procedure adopted by the investigator has been divided into 
three Parts which are described as follows: 
7.4.2.1 Installation of DSpace 
The open source software DSpace (DSpace-3.2-src-release) was installed as 
per the instructions provided on the DSpace site. To complete the installation 
procedure, supporting software packages such as PostgreSQL, Ant, Maven, 
Apache Tomcat and Java JDK, were downloaded fi-om their source sites. The 
' Theses and Dissertations submitted during five years 
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details of the System requirements and software versions used in developing a 
repository model are given as under: 
• Hardware: To develop a repository, a high configuration server or host 
machine is desirable. Taking this into accoimt all the factors, the 
investigator has used a system with following configuration 
13-2100 CPU 3.10 GHz and Installed memory (RAM) 2.00 GB (1.70 
GB usable), Hard Disk memory 500 GB. 
• Operating system: Though Linux Operating System is quite stable 
OS that also support DSpace. Nevertheless the investigator has 
selected Windows 7 OS to build up the repository. This selection 
partly owes to user friendly characteristics of the windows and partly 
due to more familiarity of the researcher with the selected operating 
system. 
• Supporting Software Packages 
o Java JDK jdk-6u35-windows-i586 
o Apache Ant apache-ant-1.9.2 
o Apache Maven apache-maven-3.1.1 
o Apache Tomcat apache-tomcat-6.0.37 
o PostgreSQL postgresql-9.3.1-l-windows 
Steps Followed in Installation of DSpace 
To install DSpace software on the given system, first 
> Install Java 
Then check the path where Java is going to install, it would be 
C:\ProgramFiles\java\jdk-6u35-windows-i586\ 
If not, change the path as above. After the installation of Java further, 
> Install Maven and Ant as below 
Unzip apache-maven-3.0.5-bin first and thenapache-ant-1.9.0-bin in C:\Directory 
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> Setting up Environment variables 
Now environment variables will be set up by using following instructions 
namely a, b, c & d as imder: 
a. Right click to My Computers -properties-Advance tab-Environment 
variables select path from system variables-click Edit. 
b. Add the path for Java, Apache Ant, Apache maven after adding a semi 
colon (;) to the existing path as below 
;C:\ProgramFiIes\java\jdk-6u35-windows-i586\bin;C:\apache-ant-1.9.0-
bin; C: \ apache-maven-3.0.5-bin 
Click OK to exit 
c. Click on New button 
Variable Name: JAVA_HOME 
Variable value: C:\Program Files\java\jdk-6u35-windows-i586 
ClickOK to exit 
d. Similarly Add 
Variable name: ANT_HOME 
Variable value: C:\ apache-ant-1.9.0 
Click OK and RESTART the computer 
Verify all these three on the system by following essential steps 
If all these three were installed properly then it will give the path otherwise 
repeat the concern steps to install the required one and follow the instructions to 
install PostgreSQL as below: 
> Enter usemame and password 
> Uncheck STACK BUILDER 
Click 'Finish' to complete installation and exit 
Once the postgreSQL is installed properly then add 'new login role' and 'new 
database' name by using following steps: 
> Start-postgresql 9.i-pgAdmin III 
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And connect to the database by entering the password, further follow the steps 
namely a& b as below: 
a. Right click on "Login Roles" and further click on "New Login Role" 
Click on "Properties" Tab and enter the "Role name": DSpace. 
Click on "Definition" Tab and enter the "Password": DSpace. 
Then ClickOK to exit 
b. Right click on "Databases" and further click on "New Database" 
Click on "Properties" Tab and enter the "Name": DSpace. 
Select "Owner" DSpace. 
Then click OK to exit and follow the steps to install 'Tomcat' as below: 
> Click to install Apache Tomcat 
Select "Service Startup" and "Native". 
Then click "Next" 
Enter the desired "User Name and Password" for the Tomcat 
Administrator Login. 
Click "Next" 
Now select install location as under 
C:\Prognim Files\Apache Software Foundation\Tomcat6.0.35 
Once, the process of installing Tomcat is over click 'Finish' to exit. After 
successful installation of the above supporting software packages now install 
DSpace, using the steps as given below: 
> Unzip DSpace source in C:\Directory 
And do the following tasks namely a & b 
a. Edit DSpace.cfg 
To edit it, go to "C: \ DSpace-1.8.2-src-release\DSpace\config", find out (Ctrl+F) 
"DSpace.cfg" and open it in notepad and define the DSpace installation 
directory. 
DSpace. dir = C: /DSpace. 
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It is worth mentioning here that forward slashes Y will be used as path 
separators 
b. Create the directory or folder for the DSpace installation in C:\ 
directory (local disc C) 
c. Generate the DSpace installation package by running following 
command line (cmd) 
C:\DSpace-3. l-src-release\DSpace>mvn package 
BUELD SUCCESS command will appear when the package is fully 
downloaded 
Now run the following command 
DSpace-3.1-src-release/DSpace/target/DSpace-1.8,2-build>ant 
freshinstall 
When the installation process is over 'BUILD SUCCESSFUL' will 
appear that means the DSpace is successfully installed. 
Once all the processes of installation are completed, the two important 
tasks would be done to make DSpace operational which are given as under: 
a. Create Administrator 
C :\DSpace\bin\DSpace create-administrator 
Give Email address name password (in this case DSpace) 
b. Copy web applications from DSpace/webappsfolder to 
tomcat/webapps folder 
Successful completion of the above two tasks namely a & b would resuh 
in the complete installation of DSpace. 
There are two user interfaces of DSpace that can appear by giving 
following URL's 
a. JSPUI: http://localhosf.8080/jspui 
b. XMLUI: http://localhost:8080/xmlui 
By giving any one of the above address on Web browser the home page 
of DSpace will display as shown in figure 7.1 
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Notably, the "8080" port number in the URL implies that the request is 
intended directly for the web server itself. 
Ik Space 
f ; * iiflE 
aHpnofito: 
OS A?l Is live 
^ M r 4v t> l r«po«tory of My Untvanttv 
This is a default 
Installation of 
DSpace! 
It zm M txMotxrtty 
configurvd bw «wUMng 
moAA4<tJMfit, una 
• t n t in dM tMx M f f * to M«rch O S ^ K * . 
fci DSpace 
cemnuntEy Co browM <tt cdlMctioni 
DSpace at AMU> 
Figure 7.1: DSpace- home page 
7.4.2.2 Customization of DSpace 
To get the software to perform functions as per the requirements of the 
repository, certain changes have been done in the installed package. The 
description is given as under: 
Configuration is done in two parts 
(i) Look and Feel 
DSpace has rebuilt to include the Aligarh Muslim University logo, a 
welcome message and certain other changes in the 'Browse by' part of DSpace 
such as 
• 'Communities and Collections' changes to 'Department of Studies' 
• 'Author' changes to 'Faculty Members/Guides/Authors' 
• 'Date of Issue' changes to year of Publication 
• 'Subject' changes to 'Keywords' 
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• 'My DSpace' changes to 'Sign in to Add your Publications' 
Apart from this, 'Important Links' are given in the sidebar text and colors are 
added to sound appearance of the repository. 
(ii) Metadata 
For the Metadata change one field of 'Guide' is added so as to make entry 
for 'Theses and Dissertations' clear and easy. (Figure 7.2 (b)) 
Apart from this one more change has done in the DSpace system, especially 
to enter the Theses and Dissertations for which only bibliographic details has been 
given i.e. 'Skip File Upload' (Figure: 7.7 a). 
(iii) Cascading Styles Sheets 
Some changes has been done to add colors to cascading styles sheets 
(iv) Image and Layout 
Image has also been customized to bring the present look of the 
Knowledge Repository's home page (Figure: 7.2a). 
After Rebuilding DSpace the home page looks as: 
y M»tfrtllWI > IIMMllf • ' ^ t > > ^ 
A L U , A R M MD'- iL I M 
U N l V t R S I T Y 
3r»i 
wmmmmm Mi fiiimiilTifiiil nei m msB 
'* F n i m MffTfttffTrinitelftiffl 
* I t S t 
Th« nfiomxory M r v n a i oot (top lourc* fv atO^ acad«MK output of th« W*v«r»ity Th* PU>VO«4 of th« r«p««rtorY " 
Co atftkn. f)f*lVv§ tni dntnOut* Ch« r-«Mw^h output of m« ftvjlty m«rnt«n of uigtrtx Mutbm ijntvinity in d^tal 
fonnjc. Th« rti«»rch K O O V I . working pap«n, prtpnnti. ttCtvT«c»' rtportl. ZOntwrVK* p»p«fl. dataMU' * • » « antf 
dtflMrtatnni of Ur»v«riitv Rs«*rch CofTtmurxtr »" A j i t * fonnat may !>• u^jtoadM •tth«r by t f» i'«gt9C«r«d ifHfcvtduai 
Scitntnts (h«nis«'vti or t fvou^ npoaitory marvapar. Tha rtpovtofy pfovidM thraa opbona auch a i Browta. Smpta 
Saarcfi and Advance Saarch (ua*^ ANO: Oft. rioT;.it proi/idat trm protoco' for 9«K>'>9 « r49>«e«r«o anvail ID antf 
P«»M«r4 ) * » for aalf uv4o»dr>9 of r«B«arch output. 
Hclpt 
iKii—iiiniilMm 
Copyri9litt 
1 p * " * ^ ' ^ f i f f » S q i * V l f « 
fa^mr^, of Ara 
Faeulrv of gnemaann^ .nfl Tafflpotygy 
FiiWi:^ , Ji'MiMKfniflt 
. ^f MadjCi-^* 
AllfMf Links! 
u ifl«aL£«nizM 
UGOU 
Figure 7.2 (a): Knowledge Repository of AMU 
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Azim^ S. 
Husam, Q. 
Banu, N. 
HadI, S.M 
Tatus/i, M. 
Figure 7.2 (b): Modified Metadata Registry (Guide column) 
7.4.2.3 Digitization 
The data collected by the investigator is in two forms: 
• Bom Digital: Some Faculty members provided the full text of their 
publications in digital form (or pdf form). These were directly uploaded in 
the repository. 
• Print Form: Certain Faculty members gave their publications in print 
form. These were converted into digital forms. For digitizing the 
documents, following devices has been used by the investigator: 
> Flatbed Scanner: HP Scanjet G2410 was used to scan the documents which 
were in good condition. 
> Digital Camera: For certain documents that could not be scanned through 
Scanner, 'Samsung Digital Camera', 12 mega pixels, was used for this. The 
scaimed documents were then converted to PDF format by downloading an 
open source (FM JPG to pdf free software) software system that converts 
image format to PDF format. The details of both the forms are outlined in 
the table shown below: 
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Table 7.3 
Number of documents in digital and print form 
Name of the Department 
Biochemistry 
Botany 
Muscology 
Wildlife Sciences 
Zoology 
Total 
Papers 
collected in 
PDF form 
A 
87 
30 
6 
11 
35 
169 
Papers digitized 
by the 
investigator 
B 
-
29 
4 
-
74 
107 
Total 
A+B 
87 
59 
10 
11 
109 
276 
7.5 Workflow for the Repository Development 
The workflow of the repository is divided into the following sections which are 
described as below: 
7.5.1 Organizational Structure of the Repository 
The organizational structure of the proposed AMU Repository system is 
described here as under: 
There is a top level community i.e. Faculty of Life Sciences divided into 
sub community i.e. the Department of studies; which is further divided into other 
sub communities i.e. Name of each 'Department of studies', which are fiirther 
subdivided into two, Faculty publications and Theses & Dissertations, which are 
finally divided into collections. The organizational structure has been illustrated in 
the figure 7.3. 
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Faculty of Life Science 
i 
Department of Studies 
i 
J^  I I 
Bio-Chemistry Botany Muscology 
Faculty Theses & 
Publications Dissertation 
i 
Names 
1 
Wildlife 
I 
Zoology 
I . 
Top Level Community 
Sub Community 
Sub Communities 
Sub Sub-Communities 
Collection 
Figure 7.3: Organizational structure of the Model IR 
7.5.2 Protocol for Uploading of Contents 
In the process of development of repository, two different methods are used 
for the purpose to create metadata and uploading of contents into the repository. 
Although the purpose of the present repository is to make the researchers self-
reliant in uploading his/her research material, the same can also be done through 
the administrator. The whole submission process is divided into seven steps that 
are represented by seven oval shaped buttons. The first three steps are used to 
describe an item, submitting in the repository while the remaining four steps are 
used for verification and uploading. These seven steps are described and illustrated 
as below: 
1. Step l:On the given software when a collection is chosen, three statements 
appear on the front end to describe the item as below 
• The item has more than one title, e.g. a translated title 
• The item has been published or publicly distributed before 
• The item consists of more than one file. 
By clicking on a required statement(s) gives a modified 'input form', else a 
regular 'input form' appears. (Figure 7.4) 
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2. Step 2: In this step information regarding Author(s), Guide(for Theses & 
Dissertations), Title, Series/Report No., Identifiers (such as ISBN, ISSN, 
etc.), Type and Language, Other Title (this box appears only when in the 
first step the submitter has clicked on the statement i.e. the item has more 
than one title), Publisher(this box appears only when in the first step the 
submitter has clicked on the statement i.e. the item has been previously 
published), Citation(this box appears only when in the first step the 
submitter has clicked on the question i.e. the item has been previously 
published).It has to be noted here that for Citation, enter the journal title, 
volume number, date and paging if the item is a journal article or if the item 
is a book chapter, give the book title, place of publication, publisher, date 
and paging. With regard to the Date of issue (this box appears only when in 
the first step the submitter has clicked on the statement, i.e. the item has 
been previously published) otherwise automatically a date is assigned by 
the system on which the item has been deposited into the repository. 
The sample input form of the repository for the step 2 is given in Figures 
7.5 (a) & 7.5 (b) 
3. Step 3: In this step. Subject keywords are entered. An 'add more' button 
facilitates creation of more input boxes for adding Keywords. Other details, 
such as Abstract, Sponsors and Description of the item, can also be added if 
required. A sample of input form for step 3 is given in figure 7.6 
4. Upload: Next step is to upload the content by using 'Choose file' button. If 
there is nothing to upload, a 'Skip file upload' button is used. The Process 
is shown in the Figures 7.7 (a) & 7.7 (b). 
5. Verification: The uploaded content needs to be verified for its 
completeness and correctness. Hence, the Repository Administrator/ 
Submitter verifies all the metadata fields before submitting the content into 
the Repository. The verification form is shown in figures 7.8 (a) &7.8 (b) 
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6. License: After verification, License is granted to the content by the 
'submitter' (Figure 7.9). 
7. Complete: Completion of the process of granting the License is shown by 
the screen as given in figure 7.10.Submitter may or may not start the new 
submission. 
^ C k H«fT>«D«Krit«thall«m » ^ i AMUS«cil 
^ C ft _ localtiost stibmit 
l i Home Hom« ; AMU SooM ScKnci... i IN*U<SU«ATK»( 
ALIGARH MUSLIM 
u N i v e R s i r v 
Seven Ova! shaped buttons 
Submit: 
PioaEe check 
Descnbe Describe Upload 
Describe this Item 
License Complete 
T me boxes rt«xmo tf»« stacern«nts that appty to ttii» subnfwision. Mpr^ >*«t(Bi Tb« H«m b«ft mor« th*n on« tm«, A.Q. • trartfilatAd ttt i* The lt«m has b««n pubUshwl or puWtcly distributed before 
The item consists of more than one fHe 
Describe item 
(Stepl) V 
Three 
statements 
• W C S J ^ Ak5»fh Muslim Umv.raitv C o p v n ^ t e 2013-2D1B JMU - f M i t l K ^ 
• ^ Mufvdrtd 6r«t MuJl«-...pcl* 
"fe • o -^  "K ^ T S 
* Stitff in atrrntetam ' 
Figure: 7.4: Describe item (step 1) 
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Figure: 7.5 (a): Describe item (step 2) 
» C0»*'ARAT1VE B ^ C T OF OUVE 01ANO SSH o l 
CrAw th« tv^n and numtv iwtnad to 4H« *«n Of YM^ wnmwntv. 
Strict fW>H ntfiOft or ^»ptr No-
Fill required 
fields ) 
i> O 
* * * * * * " " ISSH ' AddWoK 
S**«t^*tyc«(»o'eoni««c*t^«iW". "o «*•« »^"« th»i-e"« v»(u« i" tH« ^ , yew nt»y »>««• to hoM dew* tta'cntL' o- "SMt" k«v 
TyP* Amrulion 
Artwl* 
Boot 
Boot elMpttr 
DMMM 
Li«nin|} OI)]«ct 
9«l«a t ^ 4-'^9u«^ c* m< ma.-c f^^ cfK e* I^ « l«m. If tht ivV'jas* « e « ' ^ •00M--«tN M MOM, s^ MM Mi«a'0 
' E")***** CJ"***) S m w j » j 
I a Satttm V V iM«f«i tfwn t M e 
tiigyti ^^ ualrni L ' r w w ^ Copyright C 2013-301S Afcfii • Fftft^ej^ wcfTif 
•* ^ • • O "^  "B "B 
Figure: 7.5 (b): Describe item (step 2) 
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Figure: 7.6: Describe item (step 3) 
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Figure 7.7(a): Upload the item or File 
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Figure 7.10: Submission of item or File is complete 
7.5.3 Approval: As soon as the submission is completed an Email is sent to the 
submitter (Figure 7.11). 
7.5.4 Types of Access: The Repository provides access to the full text 
publications of Faculty Members of the Faculty of Life Sciences in an open 
environment. For theses &dissertations, only bibliographical details are given in 
the repository. 
Figure 7.11: Submission Approved and Archived 
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7.5.5 Registration: To receive 'Email updates' and to 'Add publications' the 
users have to get themselves registered. For the purpose, one has to click 'Sign In 
to Add Your Publications (Authorized user)'and for receiving updates in the 
repository, one has to click 'Email updates' on the left navigation panel (Figure 
7.12). After clicking on 'Sign In to Add Your Publications', or 'Email updates', a 
screen will appear (Figure 7.13).After clicking for 'first time user registration', 
one has to enter 'Email Address' in the box provided and click to 'Register' 
(Figure 7.14). A Registration E-mail is sent to the user (Figure 7.15).The figures 
7.16 (a) & 7.16 (b) show the complete registration process to register in the 
repository and become a registered user. 
7.5.5.1 Types of Users 
There are three types of users in the repository 
• General user: A general user is a guest user who visits the repository and 
searches, browses and uses advanced search options. General/Guest users 
are granted permission for reading, downloading, sharing of full-text 
content for non-commercial purposes only. These users may or may not 
register themselves for accessing and downloading content from the 
Repository. 
• Repository Administrator: Administrator of the Repository has 
administrative privileges to manage the content in the Repository along 
with the fimctions which a general user can perform. No one can perform 
any function until and unless the administrator allows him/her to manage 
the content in the Repository. The Repository Administrator is required to 
register with the Repository. 
• Repository user/Registered user: The registered users also may fiirther be 
divided as the general users who are registered to receive E- mail updates of 
the recent submissions in the repository and the Faculty Members/ 
Researchers of Aligarh Muslim University who have the privilege to self 
archive (or submit) their publications into the Repository along with the 
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tasks, a general user can perform. The Repository user(s) can be a 
collection manager or a community manager in the repository, who have 
been given the privilege to manage particular collection or community or to 
self archive their content by the Repository administrator. The Repository 
users are also required to register with the repository. 
«• C * looihostsoso •.:, 
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Figure 7.12: How to Register 
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Figure 7.13: Log In to Repository 
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Figure 7.16 (b): Registration Complete 
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7.6 Searching and Browsing 
As the Repository has been set up by DSpace software, so it uses the 
DSpace's searching tool i.e. Lucene Search engine for performing searches on the 
entire communities and collections, i.e. Faculty, Department, Faculty Members, or 
their publications. To search all the content in the Repository, there are two types 
of searches described as below: 
• Simple search 
• Advanced search 
7.6.1 Simple Search 
A simple search uses the search box given at the top of the navigation bar 
(Figure 7.17).The search terms entered by a user in the search box are searched by 
the words given in title, author, keyword and abstract, etc. of each record. The 
Repository can search full-text i.e. the text entered will be searched in the full-text 
of all archived publications. 
To restrict the simple search to a commimity (Faculty/Department of 
studies) or collections (Faculty Members/Author/Guide), navigate to a particular 
community or collection and use the search box on that page (Figures 7.18 (a) & 
7.18(b)).For example, if a search term 'ascorbic acid' is searched in 'Botany'; the 
database of Botany fetches 39 search results (Figure 7.18 (b)).Also figures 7.18 
(c)& 7.18 (d) show complete metadata and full text of the searched items 
respectively. 
To search the entire content in the Repository, select "All of Knowledge 
Repository" as depicted in Figures 7.19 (a) & 7.19 (b).For example, the sedrcH 
results displayed 88 items with the term 'ascorbic acid' in 'AH of Knowledge 
Repository'. For the Author search term "Tabish" in 'All of Knowledge 
Repository', the database retrieve 14 search resuhs. (Figure 7.19 (c)) 
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Figure 7.19 (a): All of Knowledge Repository Search (Enter the search term) 
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Figure 7.19 (b): All of Knowledge Repository Search (Results displayed) 
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Figure 7.19 (c): All of Knowledge Repository (Search Results for 'Tabish') 
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7.6.2 Advanced Search 
The Advanced search option is given at the top of the navigation bar on the left 
navigation panel (Figure 7.20) 
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Figure: 7.20: Advanced Search 
The advanced search option permits a user to specify the subject areas to be 
searched, and to combine these searches with the Boolean operators such as AND, 
OR, NOT, etc. described as below. 
I. Boolean Operator AND: It is used to restrict searches to find records 
containing all words or phrases combined with this operator, e.g. If we enter 
the search term for Author "Tabish" AND (Boolean operator) search term for 
Keyword "ascorbic acid", will retrieve 5 records that contain both the terms 
"Tabish," and "ascorbic acid"(Figures 7.21 (a) & 7.21 (b)). 
II. Boolean Operator OR: It is used to enlarge searches to fmd records 
containing any of the words e.g.. For the same search terms "Tabish" with OR 
(Boolean operator) "ascorbic acid", the database fetches 96 records that 
contain either of the two words i.e. "Tabish" or "ascorbic acid". (Figures 7.22 
(a) & 7.22 (b)) 
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in. Boolean Operator NOT: It is used to exclude records containing the word 
following this operator, e.g. for the search terms "Tabish" NOT (Boolean 
operator) "ascorbic acid", will retrieve 8 records that contain the search term 
"Tabish" and will exclude those containing the term "ascorbic acid". (Figures 
7.23 (a) & 7.23(b)) 
7.6.2.1 Combination Search using Boolean Operators: It is a combination of 
two or more different search terms with Boolean operators to retrieve more 
accurate results, e.g. search terms "Tabish" AND "ascorbic acid" NOT "Proteins", 
will fetches only 1 record. (Figures 7.24 (a) & 7.24 (b)) 
7.6.3 Other Searches: Users can also try other searches to get more precise and 
accurate results. For example, to search a phrase, put quotation marks ("") around 
the phrase, e.g. "Catalytic therapy of Cancer". If the user wants that certain words 
must appear or exact word matches in the search resuhs, use a plus (+) sign 
before a word, e.g. "+Proteins". In another example if a user wants that the term 
e.g. "Cancer" needs to be more relevant, boost it by using the '^' symbol along 
with the boost factor next to the term as shown below: 
Cancer^4 Ascorbic Acid 
This will retrieve more relevant documents for the term 'Cancer' appear more 
relevant. 
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Figure 7,21 (a): Boolean Operator 'AND' Search (Enter search term) 
231 
Chapter- 7 Model: Design and. 
¥ ~ C a Z loalhost6080/iSpui/?«(KiW123«6789/6/smple-sear*?qi,ery=%28%28auTOr%3A7abiSh%29---,:'-'; 
; r " • JLgtj ^ — - — — ' -••-•-—--^ 
-i.'rD^_aciva^c«J=tnje8(C0^'i 0 I 
Saarch Retultt 
l e t Seardi: i FaotycfUiSciiiicM'' 
for HJUOmTWWIANCfAK [Go 
Cupfesslnr of rrultlnle iMfyms of th? cAMP-dgrwndent 
2006protein <inas» 'PK-Al cafalvtic subunit in, tne nematode. 
Caftnofhahdltl5 elegans 
, . . - Purification. rhjirartgri^aHon. structural analysis and 
' " ' " nmtcin rhemitfrv nf a huffalo ntart aalcctln-l 
CharactgrlMtlon of the NM Isoform of the cyclic AMP-
2012 depwdent orotgin kinase fPK-Al catalytic subunit In the 
nematode. Caanortiahdltls dgpans 
Bowen.L.C: Sicknell.A.V.; 
Ubish, «.; Clegs, «.*».; 
Re«s, H.H.; Fisher, HJ. 
Astmf, G.M.; Rizvi, S.; 
NaQvi, S,; Sutail, N.; Bilal, 
ft.; Hasan, S.; TaWs/i, «.; 
Banu, A/. 
OeffP- "•'>•; Sowsn, L.C.; 
Bicknell, A.V.: Tabish, M.; 
Pfescott, M.C.; R«»s, H.H.; 
fis/w. At J. 
<• en 
• , - - * 
Figure 7.21 (b): Boolean Operator 
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Figure 7.22 (a): Boolean Operator 'OR' Search (Enter search term) 
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Figure 7.22 (b): Boolean Operator 'OR' Search (Results retrieved) 
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Figure 7,23(a): Boolean Operator 'NOT' Search (Enter search term) 
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Figure 7.23 (b): Boolean Operator 'NOT' Search (Results retrieved) 
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Figure 7.24 (a): Combination Searcli using Boolean operators (AND «& NOT) 
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Figure 7.24 (b): CombinatioD Search using Boolean Operators (searcii result) 
7.7 Browsing: This is another important way of discovering the content in the 
Repository. In Browsing mode a user looks into a particular index, such as the 
author index, subject/keyword index and navigates around different levels to find 
the required content. The browsing preferences are given at the top of the 
navigation bar on the left navigation panel. (Figure 7.25) 
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Figure 7.25: Browsing Options 
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Browsing allows a user to go through a list of items of the Repository which 
are visualized as: 
7.7.1 Browse by Faculties: It allows a user to go through the repository by 
Faculties given in the middle of the home page. (Figure 7.26) 
7.7.2 Browse by Department of Studies: It takes through the various 
Departments in alphabetical order and allows a user to browse Departments of 
studies within a faculty. (Figures 7.27 (a) & 7.27 (b)) 
7.73 Browse by Title: It allows a user to go through the alphabetical list of all 
titles in the Repository. 
7.7.4 Browse by Faculty Members/Guides/Authors: It allows moving 
through the alphabetical list of all Faculty Members/Guides/Authors in the 
Repository. 
7.7.5 Browse by Keywords: It allows a user to move through the alphabetical 
list of Keywords assigned to records in the Repository. 
7.7.6 Browse by Year of Publication: It allows a user to move through a list of 
all contents according to the Year of Publication. 
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Figure 7.28: Browsing by Title 
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Figure 7.29: Browse by Faculty Member/Autbor/Guide 
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Figure 7J1: Browsing by Year of Publication 
7.7.7 Filtering: The browsing can also be done by Filtering that may be in the 
followdng ways: 
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a) Filter the Results alphabetically .(Figure 7.32) 
b) Sort contents by title. Year of publication, submit date.(Figure 7.33) 
c) Results can be set in Ascending or Descending order for titles. Year of 
Publication, and submit date.(Figure 7.34) 
d) Filter by number of results per page.(Figure 7.35) 
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Figure 7.33: Filter by Title/Issue date/ Submit date 
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Figure 7.34: Filter by Ascending/Descending Order 
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Figure 7.35: Filter by 'Results per page' 
7.8 Salient Features of the Knowledge Repository of AMU 
The repository provides certain valuable links and some of the prolific 
features that add value to the repository. The links are described as below: 
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7.8.1 Deposition of Content: This may be done by:-
1. Self Archiving 
2. Repository Administrator 
7.8.1.1 Self Deposition/Archiving: The repository has the provision of self 
Archiving/ deposition of contents by the registered users in requested 
collection(s). For this purpose, a user has to get himself/herself registered in the 
repository and may request the repository manager via email, to assign the 
requested collection(s) for self-uploading of the contents. Once the user gets the 
email and password, he/she can log in to the repository by clicking on the 
preference 'Sign In to Add Your Publications'. As soon as the user click on the 
"Sign In" option, screen appears given in figure 7.37.The user has to enter the 
email Id and password to 'log in' into the Repository and click on the option 'Start 
a New Submission' as shown in the figure 7.38. 
Now the user has to choose the collection in which he/she wants to submit 
contents from the box appeared as shown in the figure 7.39 and follow the 7 steps 
as described under the heading 'Protocol for uploading of Contents'. 
As soon as the content(s) are submitted by the Faculty Members/ 
Researchers in the proposed Knowledge Repository of AMU, it will enter the 
workflow process of the Knowledge Repository which has been earlier assigned 
by the Repository Administrator. Here, first the submitted content will go to the 
Metadata editor/ reviewer who will review the content and confirm metadata 
details / accept / reject the content. If rejected, the content will go back to the 
submitter for further improvements. The accepted content will pass on to the task 
pool of the collection administrator who will verify the required details and can 
accept or reject the submission. The rejected content will again go back to the 
submitter. Else, it will move to the Repository Administrator who will check 
copyright and other related issues and will decide that the content should be 
deposited into the Knowledge Repository or not. The workflow of the Knowledge 
Repository is shown in Figure 7.36. 
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Knowledge 
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/ 
Figure 7.36: Work Flow in the Knowledge Repository 
7.8.1.2 Repository Administrator: In this method of deposition of content, the 
users are required to send the electronic copy of the article as an email attachment 
to the Repository Administrator with full bibliographic details such as title, 
author, journal name, Publisher, year and date of publication and DOI. The 
repository Administrator will deposit the article into the Repository on behalf of 
the author. 
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Figure 7.37(a): Sign In to Add Publications 
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Figure 7.37 (b): Enter Details (Email & password) 
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Figure 7.38: Start a New Submission 
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Figure 7.39: Choose the Collection 
7.8.2 Cancel/Save Submission: At any point in the submission process, the 
submitter can stop and save his/her work for a later date by clicking on the 
"cancel/save" button. (Figure 7.40) 
After clicking on cancel/save button, three preferences are available (Figure 7.41) 
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i) Continue submission, 
ii) Remove the submission, or 
iii) Save it for later date 
If a user unintentionally or deliberately exits from the submission process, 
he/she can always resimie his/her submission work. (Figure 7.42) 
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Figure 7.40: Cancel/Save the Submission Process 
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Figure 7.41: Cancel or Save Submission 
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Figure 7.42: Reminder to Unfinished Submission 
7.8.3 Viewing the Submission: The submitter can view his/her previous 
submissions that are accepted in the repository. (Figures 7.43 (a) & 7.43 (b)) 
7.8.4 Help: The help link in the repository is at the bottom of the left navigation 
panel which helps the users in explaining 'how to navigate, search, browse, submit 
the item, etc. in the repository. (Figures 7.44«& 7.45) 
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M ^ 
Figure 7.43 (a): View Accepted Submission 
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Zeya, S.B.; Khan, F.R. 
Hasnain, A.U.; Arif, S.H.; 
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Figure 7.43 (b): Accepted Submissions (Results displayed) 
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Figure 7,44: Help Feature in the Repository 
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Figure 7.45: Help Contents 
7.8.5 Copyright Links: The repository provides links to Publisher copyright 
policies given by SHERPA/ ROMEO, SPARC Author Addenda, NCSI list of 
some select publishers, allow self-deposition/Archiving that help users to identify 
publishers' policies and Authors' rights. (Figure 7.46) 
7.8.6 Allied Links: There are some allied links such as link to Social Science 
Cyber Library, SIGIT gateway. Central Library of AMU, etc. given in the 
repository.(Figure 7.46) 
7.8.7 Open Directories: The repository also provides the links to open 
directories such as OpenDOAR, ROAR, OpenDOAJ, DOAB. (Figure 7.47) 
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Figure: 7.46: Copyright and Allied Links 
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Figure 7.47: Open Directories Links 
7.8.8 Profile of the Faculty Members: The users can get the complete profile of 
the Faculty members by clicking on the link, "More about". (Figure 7.48) 
7.8.9 Recent Submissions: The repository provides the details of recent 
submission within the community/collection in the repository. (Figures 7.49 (a) & 
7.49 (b)) 
7.8.10 View Statistics: The view statistics button gives information such as: Total 
visits, Total visits per month. Top Country views and Top city views. (Figures 
7.50 (a) & 7.50 (b)) 
7.8.11 Receive Email updates: This feature allows registered users to subscribe to 
collection(s) to receive email updates for recent submissions (Figure 7.51). Also 
the user can view all his/her subscriptions (Figure 7.52 (a) & 7.52 (b)). 
7.8.12 Edit Profile: It allows registered users to edit their profiles by clicking 
'Edit Profile'. After clicking on 'Edit profile' and entering the required details, the 
user has to click on 'update profile'. (Figures 7.53 (a) & 7.53 (b)) 
7.8.13 Feedback: The users can give their comments/complements through the 
'Feedback' link in the repository (Figure 7.54 (a)). Clicking on the button gives a 
feedback form (Figure 7.54 (b)). 
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Figure 7.49 (a): Recent Submissions within Faculties 
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Chapter-8 
Evaluation of Model IR, Data Analysis and Interpretation 
After establishing a model of Institutional Repository, for the faculty of 
Life Sciences, Aligarh Muslim University, the next step is to get the feedback, 
for which about 10 Faculty members and 50 Research Scholars from the 
faculty of Life Sciences agreed to respond to a questionnaire having two parts: 
Part A: General Awareness of Users 
This part of the questionnaire was designed to collect data about general 
Awareness of users regarding: 
• Open Access Resources 
• Open Access Repositories 
• E-Publishing and 
• Copyright issues 
Part B: Testing of Model IR 
This part of the questionnaire was designed to collect data about: 
• Usage of Model IR 
• Organization of the Model IR 
• Publication in IR 
• Browsing/Searching/Downloading in Model IR 
• Self deposition of content 
• Usefulness of the Repository 
The data analysis followed by interpretation and discussion is presented 
in the following sections: 
Part A: General Awareness of Users 
8.1 Awareness about Open Access Resources 
In the present electronic age, it is generally presumed that one hundred 
percent Faculty Members and Research Scholars especially in the field of 
Science and Technology are aware of Open Access Resources. The survey 
conducted has revealed that 4% of the research scholar and 10% of the Faculty 
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Members under consideration are not aware about the Open Access Resources. 
(Table 8.1) 
Table 8.1 
Awareness of Open Access Resources 
SI. No. 
1 
2 
Category of Users 
Faculty Members 
Research Scholars 
Awareness in 
% 
90% 
96% 
8.2 Open Access Resources used by Researchers 
Types of Open Access Resources include Open Access Journals, Open 
Access Repositories (Institutional Repositories, Disciplinary Repositories), 
Open Access Learning Objects, etc. The collected data demonstrated that 100% 
Faculty Members and 96% Research Scholars had used Open Access Journals, 
whereas 40% and 4% Faculty Members and Research Scholars used Open 
Access E-Books respectively. About 4% Research Scholars, however, did not 
respond. (Table 8.2) 
Table 8.2 
Awareness about different types of Open Access Resources 
SI. No. 
1 
2 
3 
Open Access Resources 
Open Access Journals 
Open Access E-Books 
No-response 
Faculty Members 
100% 
40% 
-
R^earch Scholars 
96% 
4% 
4% 
8.3 Awareness about Open Access mode of publications 
Open Access publishing especially in Science and Technology is a 
common practice. To take the stock of awareness among the Faculty members 
and research Scholars, the collected data showed 50% and 48% awareness 
among the Faculty members and Research Scholars respectively. (Table 8.3) 
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Table 8.3 
Publication in Open Access mode 
Category of users 
Faculty Members 
Research Scholars 
Publishing % 
50% 
48% 
Open Access Publishing can be done in Open Access Journals, 
Disciplinary Repositories, Institutional Repositories, etc. Data about the 
awareness of each was collected and analyzed, which showed awareness only 
about Open Access Journals amongst 50% Faculty Members and 48% 
Research Scholars. The rest of the respondents either had no idea about the 
other modes or have not responded. (Table 8.4) 
Table 8.4 
Mode of Publishing 
SI. No. 
1 
2 
3 
4 
5 
Publishing Systems 
Open Access Journals 
Institutional Repositories 
Disciplinary Repositories 
Author Repositories 
No response 
Faculty Members 
50% 
-
-
-
50% 
Research Scholars 
48% 
-
-
-
52% 
8.4 Method(s) of Publishing by Authors 
Having explained the other modes for publishing apart from Open 
Access Journals, data revealed that 60% of Faculty Members and Research 
Scholars preferred Institutional Repositories. (Table 8,5) 
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Table 8.5 
Method(s) of publishing by authors 
Publishing System 
Open Access Journals 
Institutional Repositories 
Disciplinary Repositories 
Author Repositories 
Faculty Members 
100% 
60% 
-
-
Research Scholars 
74% 
60% 
-
-
8.5 Copyright Issues 
Copyright is the major issue of concern in context of publishing 
research. It is worth mentioning here that in traditional copyright agreements, 
authors give all their rights to publishers, which sometimes deprive them of 
reading their own article without paying subscription fee. Open Access regime 
has revolutionized the system; the collected data showed that only 40% Faculty 
Members and 40% Research Scholars are aware of the 'Author- Publisher 
Copyright Agreements' in the open access environment. It was also noted that 
40% Faculty Members and 20% Research Scholars were only partially aware 
of such agreements, (Table 8.6) 
Table 8.6 
Author- Publisher Copyright Agreements 
SI. No. 
1 
2 
Options 
Fully Aware 
Partially aware 
Faculty Members 
40% 
40% 
Research Scholars 
40% 
20% 
8.6 E- Publishing with the awareness of Author- Publisher Copyright 
Agreements 
Data collected regarding 'E- Publishing with the awareness of Author-
Publisher Copyright Agreements' in Open access environment revealed that 
only 20% of the Faculty Members and 32% of the Research Scholars have 
published their papers in e-publishing mode.(Table 8.7) 
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Table 8.7 
E-Publication with the awareness of copyright agreements 
SI. No. 
1 
2 
Category of Users 
Faculty Members 
Research Scholars 
Publication % 
20% 
32% 
Part B: Testing of Model IR for Aligarh Muslim University 
8.7 Awareness about ERs 
When the model of Institutional Repository was put to use by Faculty 
Members and Research Scholars from the Faculty of Life Sciences, AMU, it 
was surprising to find that none of them had used institutional repository 
before. (Table 8.8) 
However, having known about IR and its utility, both the categories of 
users responded positively to the question of establishment of a fiiU-fledged 
Institutional Repository in AMU (Table8.9). Similarly all of them liked the 
organizational structure of the model IR. (Table 8.10) 
Table 8.8 
UseofIR 
SI. No. 
1 
2 
Category of Users 
Faculty Members 
Research Scholars 
Use in (%) 
0% 
0% 
Table 8.9 
AMU should have its IR 
SI. No. 
1 
2 
Category of users 
Faculty Members 
Research Scholars 
Agreed (%) 
100%) 
100% 
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Table 8.10 
Organization of the IR 
SI. No. 
1 
2 
Category of Users 
Faculty Members 
Research Scholars 
Agreed (%) 
100% 
100% 
8.8 Preference of Publishing in proposed AMU IR 
When asked for the preference of publishing in proposed AMU 
Institutional Repository, as and when it is launched on permanent basis, 70% of 
Faculty Members and 100% of Research Scholars answered in affirmative. 
(Table 8.11) 
Table 8.11 
Preference of Publishing in proposed AMU Institutional Repository 
SI. No. 
1 
2 
Category of Users 
Faculty Members 
Research Scholars 
Submission (%) 
70% 
100% 
8.9 Methods of Submission 
With regard to the preference of submission of articles in the proposed 
Institutional Repository of AMU, 40% Faculty Members and 70% Research 
Scholars preferred 'Self Deposition' whereas the rest preferred through 
'Repository Administrator'. (Table 8.12) 
Table 8.12 
Method of Submission 
SI. 
No. 
1 
2 
Category of Users 
Faculty Members 
Research Scholars 
Self-
Archiving/Deposition 
40% 
70% 
Through Repository 
Administrator 
60% 
30% 
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8.10 Browsing& Searching 
As to the satisfaction of users regarding the search options given on the 
home page of the model repository, 100% Faculty Members and Research 
Scholars found them user friendly (Table 8.13). 
The preference of search options as given by Faculty Members in 
descending order was found to be only by Keywords (100%) and by Author 
(30%). However, preference of search options amongst Research Scholars m 
descending order is by keywords (70%), by Title (34%), by Author (34%) and 
by DateA'ear of Publication (12%). (Table 8.14) 
Table 8.13 
User Friendly Search options 
SLNo. 
1 
2 
Category of Users 
Faculty Members 
Research Scholars 
Agreed (%) 
100% 
100% 
Table 8.14 
Preference of Search Options 
SI. No. 
1 
2 
3 
4 
Searching Options 
Keyword 
Title 
Author/Guide/ Faculty Member 
DateAfear of Publication 
Faculty 
Members 
100% 
-
30% 
-
Research 
Scholars 
70% 
34% 
34% 
12% 
8.11 Active Downloads 
As to the downloading links of the model IR, cent percent users were 
satisfied. (Table 8.15) 
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Table 8.15 
Downloading Links 
Category of Users 
Faculty Members 
Research Scholars 
Agreed (%) 
100% 
100% 
8.12 User Friendliness of model IR 
As to the overall user friendliness of the model IR, 100% Faculty 
Members were in agreement, while only 82% Research Scholars found the 
model to be user friendly and 4% found it partially user firiendly, while 14% 
did not respond. (Table 8.16) 
Table 8.16 
User friendliness of Model IR 
SI. No. 
1 
2 
Category of Users 
Faculty Members 
Research Scholars 
Agree (%) 
100% 
82% 
Partially 
Agree (%) 
-
4% 
No Response 
(%) 
-
14% 
8.13 Increasing visibility of Research 
With regard to the visibility of Research at International level through 
the proposed AMU Institutional Repository, 90% of Faculty Members and 96% 
of Research Scholars were in agreement for the same. (Table 8.17) 
Table 8.17 
Increasing Visibility of research 
Sl.No. 
1 
2 
Category of Users 
Faculty members 
Research Scholars 
Agree (%) 
90% 
96% 
Partially Agree (%) 
10% 
4% 
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8.14 Helpfulness and Usefulness of the proposed AMU IR 
All the Faculty Members agreed that the proposed IR of AMI' will 
contribute to global visibility of publications of AMU, by increasing the 
number of citations vis-a-vis impact factor. However, only 86% research 
scholars agreed to the factor of global visibility while only 52% agreed to the 
probability of increasing the number of citations & effecting impact factor. 
Hundred per cent Faculty Members and 50% Research Scholars found the 
proposed repository to produce better research outputs. 100% Faculty Members 
and 46% Research Scholars agreed that the proposed Institutional Repository 
will be able to improve the research techniques employed in different subjects. 
(Table 8.18) 
Table 8.18 
Helpfulness of Proposed AMU IR 
SI. 
No. 
1 
2 
3 
4 
AMU institutional repository will be Helpful in: 
Increasing the global visibility of the institutional 
output that will bring AMU at par with other Top 
Universities in the world 
Increasing the number of citations vis-a- vis 
increasing the impact factor 
Producing better Research outputs 
Improving the research techniques employed in 
various subjects 
Faculty 
Members 
100% 
100% 
100% 
100% 
Research 
Scholars 
86% 
52% 
50% 
46% 
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Chapter-9 
Major Findings, Discussion, Recommendations and Conclusion 
9.1 Major Findings 
Serial crisis of 1990s brought into the focus, the making of public funded 
research available freely without restrictions. It gave rise to the concept of open 
access, that enables free availability of peer-reviewed scholarly journal literature 
on the internet so that the users can use information in any way they like for lawful 
purposes, transcending the financial and copyright barriers. The whole concept 
presumes the availability of the documents primarily in digital form that are made 
accessible to the researchers, scientists and students via Internet. It will decrease 
the wasting of resources, time and energy on duplicate investigations when 
researchers have comprehensive access to the results of earlier work. 
As per Budapest Open Access Initiative (BOAI), there are two ways of 
making scholarly literature openly accessible, namely open access journals and 
self-archiving. While the open access journals make their digital contents 
accessible online, self-archiving involves submission of pre and post peer-
reviewed version of papers into the archive for open access. The word archive is 
taken to be synonymous to repository. 
An institutional repository which is one of the types of open access archives 
is defined as a set of organized collection of digital content produced by faculty 
members, research scholars, students and other staff of the institution for the 
purpose of research and teaching. In short, an institutional repository serves as one 
stop source for the total scholarly output of an institution. 
Though, the concept of open access is of recent origin (i.e., 2001), yet only 
100 open access repositories (68 IRs) are presently registered in ROAR from 
India. The purpose of the present study is to present a model of IR for the faculty 
of Life Sciences of A.M.U., Aligarh. A protocol was therefore decided to conduct 
the study. Nineteen open source software packages (taken from ROAR) were 
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studied by the investigator and then D-space software was finally selected for the 
creation of a model IR. 
A number of other comparative studies' were also considered before D-
space software was finally selected for the purpose. DSpace was found to be an 
ideal tool for institutional repository collections that include resources such as 
publications, datasets, theses and dissertations, presentations, book chapters and 
any other material of scholarly importance. It is considered to be the best suited 
and entrusted solution for the long term preservation of open access repositories. 
D-space was downloaded and installed using windows operating system 
and other five supporting software packages such as Java JDK, Apache Tomcat, 
Ant, Maven and PostgreSQL. These five software packages along with DSpace 
software were downloaded freely from their source sites on the web. Though 
Linux Operating System is quite stable OS that also supports DSpace, 
nevertheless, the investigator has selected Windows 7 OS to build up the 
repository. To develop a repository a high configuration server or host machine is 
desirable. The installation process was completed by following the instructions 
provided on the DSpace source site, i.e. broadly divided into seven steps. After the 
installation, certain changes were made in the installed package to customize the 
software as per the requirements of the repository, such as to change Look & Feel, 
Metadata registry, CSS sheets, image & home page layout, etc. Apart fi"om this, in 
the technical procedure involved digitization of documents collected in print form. 
' Comparative studies were consulted: 
a. Repositories Software Survey.( 2010).Retrieved January 13,2013, from 
http://www.rsp.ac.uk/start/software-survey/results-2010/ 
b. Masrek, M.N. & Haklmjavadi, H, (2012).Evaluation of three open source software in terms of 
managing repositories of electronic theses and dissertations; A comparative study./ Basic Appl. 
Sci. Res., 2(11), 10843-10852.Retrieved January 12,2013, from 
http://www.textroad.com/pdf/JBASR/J.%20Basic.%20Appl.%20Sci.%20Res.,%202(l 1)10843-
10852,%202012.pdf 
c. Pirounakis, G & Nikolaidou, M. (n.d.). Comparing Open Source Digital Library Software. 
Retrieved December 13,2013, from www.dit.hu8.gr/~mara/publications/ideaDL09a.pdf 
d. Barve, S. A (2012). An evaluation of open source software for building digital libraries. Retrieved 
December 22,2013, from http://shodhganga.inflibnet.ac.in:8080/jspui^andle/10603/3731 
268 
Chapter- 9 Major Findings... 
For designing a repository, the scope was limited to the Faculty of Life 
Sciences, AMU, Aligarh, which is a medium sized faculty, with sizable number of 
publications comparable to those of Arts, Humanities & Social Sciences. During 
the collection of data, it was noted that nearly all the publications of the research 
scholars were in joint authorship with their supervisors/Guides; hence only facult> 
members were approached to avoid duplication. Despite of best efforts, the 
investigator could only succeed in obtaining the full text publications from a 
maximum of two Faculty members from each department. Some faculty members 
directed the investigator to search their articles from Pub-MED Central, Google 
and Google Scholar. The data thus collected, consists of a total of 521 items 
including 438 full text Research Publications such as Research Papers, Popular 
Science Articles, Review Articles, Chapters in edited books and bibliographical 
details of 83 theses and dissertations that had been submitted in the departments 
under study during the period of ten years. A total of 107 articles collected from 
the Faculty Members in print format were then scaimed to convert them in PDF 
format. 
The organizational structure of the repository consists of a top level 
community i.e. Faculty of Life Sciences divided into sub community i.e the 
Department of studies; which is frirther divided into other sub communities i.e. 
Name of each 'Department of studies', which are further subdivided into two, 
Faculty publications and Theses & Dissertations, which are finally divided into 
collections. 
The next step is to upload the publications, which involves seven steps. It is 
worth mentioning here that there are two methods of deposition of documents in 
the mstitutional repository. The one is 'Through Repository Administrator' and 
the other is 'Self Archiving. Initially the repository was populated by the 
Repository administrator (investigator), but purpose is to make users/Faculty 
Members self-reliant in uploading their publications, the provision of Self 
deposition has also been given to the registered users. The users of the repository 
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have been categorized into three, i.e. General Users, Registered Users and the 
Repository Administrator. General users may or may not register themselves for 
accessing and downloading content from the Repository. But the other two types 
of users are required to get themselves registered through a set protocol of 
'Registration'. Again the registered users may further be divided as the general 
users who are registered to receive E- mail updates of the recent submissions in 
the repository and the Faculty Members/Researchers of Aligarh Muslim 
University who have the privilege to self-archive (or submit) their publications 
into the Repository along with the tasks, a general user can perform. Besides, the 
registered users can edit their profile, view their submissions and subscriptions, 
cancel or save their submissions for later date, get reminder for imfinished 
submissions. 
The Repository is capable of Full-Text Searching and Browsing of 
documents. There are two types of searches, i.e. Simple Search and Advanced 
Search. The search terms entered by a user in the relevant box are searched by the 
words given in title, author, keyword and abstract, etc. of each record. The 
Repository can search full-text i.e. the text entered will be searched in the full-text 
of all archived publications. The Simple Search can also be restricted to a 
particular Faculty, Department of Studies and Faculty Members. The Advanced 
Search option permits a user to specify the subject areas to be searched, and to 
combine these searches with the Boolean operators such as AND, OR, NOT, etc. 
Besides, user can try other searches such as phrase search, combination search 
using Boolean operators, etc. In Browsing mode a user looks into a particular 
index, such as the author index, subject/keyword index and navigates around 
different levels to find the required content. The Browsing preferences are: 
Browse by Faculty, Department of Studies, Year of Publications, Titles, Faculty 
Members/Authors/Guides and Keywords. 
Apart from this, the repository provides certain valuable links and some of 
the prolific features that add value to the repository such as Help, Copyright, Open 
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Directories and certain Allied links. The users can view the Profile of each Faculty 
Member, Statistics and Recent Submissions and also may give their Feedback. 
After a model of institutional repository (Model IR) for the Faculty of Life 
Sciences of AMU was designed and developed, a questionnaire was prepared to 
get the feedback fh)m the Faculty Members as well as Research Scholars 
belonging to the same faculty. The main purpose was to find out the general 
awareness of both the categories of users with regard to such issues like Open 
Access Resources/Repository, E-Publishing and Copyright etc. Model IR itself 
was put to use in order to get the users' reactions regarding its overall 
organization, Browsing/Searching/Downloading facilities provided therein. Open 
Access Publishing in Institutional Repository as well as the utility of the process 
of Self Archiving/Deposition of contents. 
From the collected data, it was revealed that the users were by and large 
aware of open access resources. However, not all of them (10% Faculty Members 
and 4% research scholars) had used these resources before. 
Awareness regarding the open access publishing was found amongst 50% 
Faculty Members and 48% Research Scholars only. 
With regard to using different modes of open access publishing, only 50% 
Faculty and 48% Research Scholars were reported to be aware of e-publishing 
only in Open Access Journals. They had no idea whatsoever about publishing their 
research in institutional repositories, disciplinary repositories and author 
repositories. Once the importance of publishing in other modes apart from 'Open 
Access Journals' was explained, about 60% users in both categories preferred 
Institutional Repositories. 
As to the copyright issues, the awareness was not beyond 45% in any case. 
The analyzed data revealed that only 20% Faculty Members and 32% Research 
Scholars had the experience of publishing their papers in e-publishing mode with 
full knowledge of 'Author-Publisher Copyright Agreement'. 
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When the model IR was put to use by Faculty Members and Research 
Scholars from the Faculty of Life Sciences, AMU, it was surprising that none of 
them had used an institutional repository before. 
However, once the model IR was used by them followed by explanation of 
its utility, both the categories of users supported the idea of establishment of a full-
fledged histitutional Repository in AMU. 
However, the users in both the categories were found to be fully satisfied 
with the organization of various elements in model IR. 
When asked about their preference of publishing in proposed AMU 
Institutional Repository, as and when it is launched on permanent basis, 70% of 
Faculty Members and 100% of Research Scholars answered in affirmative. 
Regarding the mode of submission of articles in the proposed Institutional 
Repository of AMU, 40% Faculty Members and 70% Research Scholars preferred 
to use the method of 'Self Deposition', while the remaining users preferred it 
through 'Repository Administrator'. 
Users in both the categories were satisfied with the Browsing and 
Searching options provided on the home page of Model IR. However, the first 
preference of search options as given by the Faculty Members was by 'Keywords' 
(100%) followed by 'Author' (30%), while the preference of Research Scholars 
was by 'Keywords' (70%) followed by 'Title' (34%), Date/Year of publication 
(12%) and 'Author' (34%). 
As to the active links given in the Model IR, cent percent users were found 
to be fully satisfied. However, 100% Faculty Members and 82% Research 
Scholars found the model IR as user friendly. More than 90% of users agreed that 
the institutional repository when fully operational will increase the visibility of 
research and will be able to bring AMU at par with other top universities in the 
worid. 100% Faculty Members and about 50% Research Scholars were in 
agreement that such a repository will enhance the number of citations vis-a-vis 
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Impact Factor, besides producing better research outputs and improvement in the 
research techniques employed in various subjects. 
9.2 Discussion 
9.2.1 Studies Related to the study 
It is worth relating the findings of the present study with at least some of 
the earlier researches conducted on issues, challenges, design and development of 
Open Access Repositories/Institutional Repositories elsewhere in the world. 
Research results of certain studies as included in Chapter 3 'Review of 
Literature' were related to the major findings of the present study in the 
following ways: 
1. The present study was greatly substantiated by another similar study 
reported by Rahman and Mezbah-Ul-Islam* (2014), who spotted out 
various institutional repository (IR) initiatives taken by Bangladeshi 
institutions and described the benefits of IRs, challenges and issues faced 
while building IR including Software, hardware. Cost, planning, etc. The 
authors and the investigator have come out to the same conclusion that 
DSpace is the widely used software to develop IRs. 
2. In the process of Designing and Development of a Model IR, the 
investigator undertook a comparative study of four Open Source Software 
systems pertaining to Digital Library/Institutional Repository. Finally 
DSpace Digital Library/Institutional software was selected for the creation 
of a model IR. In this context the hardware & software requirements to 
establish Digital Libraries/Institutional Repositories using DSpace along 
with the workflow process and uploading of content was undertaken in the 
light of the description given by Singh and Gupta^ (2013). 
' Rahman, M.M. & Mezbah-UI-Islam, M. (2014). Issues and strategy of institutional repositories (IR) in 
Bangladesh: a paradigm shift. The Electronic Library, 32(1), 47-61. DO!: 10.1108/EL-02-2012-
0020 
^ Singh, V.P. & Gupta, J.K, (2013). Building a digital library using open source software- DSpace. e-
Libraiy Science Research Journal, 7(8), 1-8. Retrieved June, 22,2013, from 
http;//www .Isjj .inAJploadedArticles/76 .pdf 
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3. As in the present study, Creaser, et al'. (2010) and Abrizah^ (2009) 
conducted surveys to elucidate the awareness of scholars and their attitudes 
toward Open Access Repositories. Creaser, et al. (2010) and the 
investigator found a good understanding and appreciation of the ethos of 
open access. Abrizah (2009) explored with a web-based survey that 
science based faculty-members were overwhelmingly in favour of 
permitting the deposit of research work. He also found that as users, the 
academics wanted to find many more types of material in the repository 
such as post-prints, conference proceedings, theses, etc. and as authors, 
they were willing to deposit their publications. Similar findings of the 
evaluation of the Model IR were reported by the investigator. 
4. Both Swan^ (2008) and the present investigator, agreed that Open Access 
would solve the problems in bringing out the invisible Indian treasure of 
scholarly knowledge in general and the Institution's (AMU) research output 
in particular to global visibility. Both have suggested making mandatory 
policies which emphasize researchers to make their work open. 
5. The present study was also supported by two parallel studies conducted by 
DoctoH (2008) and Afshari and Jone' (2007). The former overviewed 
pilot implementation of Institutional Repository at the ICFAI business 
school, Ahmadabad, India. As in the present study the author distributed 
questioimaires to determine the usage of digital resources by faculty and 
'Creaser, C, et al. (2010). Authors' awareness and attitudes toward Open Access repositories. New review 
of Academic Librarians/tip, /<J, 145-161 .Retrieved January 2,2013, from 
http://dx.doi.org/10.1080/13614533.2010.51885J 
^Abrizah, A. (2009). The cautious faculty: Their awareness and attitudes towards institutional 
repositorie& Malaysian Journal of Library & Information Science, 14 (2), 17-37, Retrieved March 
22,2010 from http://ejum.fsktm.um.edu.my/VolumeListing.aspx?JoumallD=3 
'Swan, A. (2008). Open access for Indian scholarship. DESIDOC journal of library and information 
tec/jMo/ogy, 28(1), 15-24. 
" Doctor, G. (2008). Capturing intellectual capital with an institutional repository at a business school in 
India Library Hi 7ec/»,26(l), 110-125.DOI: 10.1108/07378830810857843 
'Afshari,F. & Jones,R.(2007).Developing an integrated institutional repository at imperial college London. 
Program Electronic library & information systems, 41(4), 338-352.Retrieved July 22, 2012, from 
https://spiral.imperial.ac.uk:8443/bitstream/l0044/l/493/l/iones07rev-2.pdf 
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research staff in scholarly activities & teaching; and to understand the need 
and use of an IR by the faculty. The study described the pilot 
implementation of the institutional repository by using open source 
software D space. The author found that faculty in Business school from 
different academic areas and teaching experience use digital resources lor 
scholarly publications and teaching material. Afshari and Jone (2007) also 
overviewed the development of an integrated Institutional Repository by 
using DSpace Software at Imperial College London and highlighted the 
importance of producing integrated system, especially with regard to 
making research available in Open Access Repositories in a systematic 
environment. 
6. The author Hockx-Yu' (2006) and the present investigator have discussed 
the need and importance of digital preservation in perspective of 
institutional repositories. Both have elucidated some digital preservation 
projects and models that have been launched to preserve digital knowledge 
base of the coimtry. Both the studies conclude describing the benefits of 
bringing digital assets into a managed repository framework promising 
future digital preservation against technology obsolescence. 
7. Parallel to the present study of Design and Development of a Model IR. 
Benjellouii^ (2005) undertook a study under the title ''Archimede: a 
Canadian solution for institutional repository", that describes the main 
features of the institutional repository system developed by Universite 
Laval to address its specific needs known by the name Archimede. The 
author discussed the architecture, design and development of institutional 
repository system. This system is based on the Java technology. The 
investigator as well as the Benjelloun (2005) has come to the same 
' Hockx-Yu, H. (2006). Digital preservation in the context of institutional repositories. Retrieved 
E)ecember 1,2013, from eprints.rcns.org/bitstream/10760/ 8189/l/DPinlRs_Fina!.pdf 
^Benjelloun. R. (2(K)5). Archimede: A Caiadian solution for institutional repository. Library Hi Tech. 
23(4), 481-489.Doi: 10.1108/07378830510636283 
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conclusion that an IR based on an Open Source Software like DSpace 
reduces the cost and time taken for its development and yet gives 
impressive results. 
8. In the present study DSpace Open Source Software system was used to 
develop a long term repository for research and educational material 
produced by an organization or institution. A similar study was conducted 
by Tansley, Bass, Stuve, Branschofsky, Chudnov, McCallan and Smith' 
(2003) dealing with the functionality, technical architecture and other 
features of DSpace that include long term preservation solutions for 
institution or organization's output. 
9. The conclusion drawn by Chang^ (2003) and the present investigator fully 
coincide in the sense that both suggest imparting training to the Faculty and 
Students to use OAIS and recruiting librarians possessing relevant 
qualification of digital and Open Archives Skills for Information System 
(OAIS management). 
9.2.2 Studies partially in accordance with the findings 
Some of the studies that were partially found to be in line with the findings 
of the present study are summarized as under: 
1. Bhat^  (2009a) evaluated nine Open Access Repositories in the field of 
Computer Science and IT. He concluded that E-prints is the most popular 
and widely used platform to develop Institutional Repository. On the 
contrary, the present study makes a comprehensive study of nineteen 
'Tansley, R., Bass, M., Stuve, D., Branschofsky, M., Chudnov,D., McCallan, G.& Smith, M. (2003).The 
DSpace Institutional Digital Repository System: Current Functionality. In Proceedings of the 2003 
Joint Conference on Digital Libraries (JCDL'03). Retrieved June, 22, 2013, from 
http://delivery.acm.org/10.n45/830O0O/827151/p87-
tansley.pdf?ip=14.139.43.12&id=827151&acc=ACTIVE%20SERVICE&key=045416EF4DDA69 
D9%2E2A947FB7E5F722BD%2E4D4702B0C3E38B35%2E4D4702B0C3E38B35&CFID=3087 
01068&CFTOKEN=54789132&_acm_=l 395901115_00874db87f672b9fc7415c5a77b9714b 
^Chang,Sheau-Hwang (2003).lnstitutional repositories: The library's new role. OCLC systems & services, 
79(3), 77-79.DOI: 10.1108/10650750310733199 
'Bhat, M.H. (2009a). Open Access Rqwsitories in Computer Science and Information Technology: An 
evaluation. IFLA Journal, 35 (3), 243-257.Doi: 10.1177/0340035209346210 
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software platforms as well as comparative study of four OSS platforms and 
found DSpace, as the best suited solution to establish Institutional 
Repositories for the long term preservation of digital content. Bhat (2009a) 
also found that most of the IRs under study follow policies for selection of 
content and submission of documents while the descriptive study of 
eighteen University based Institutional Repositories and Six other Open 
Access Repositories conducted by the investigator revealed that most of the 
IRs have explicitly undefined policies regarding metadata re-use, full data 
item, submission, content and preservation, a finding more or less similar to 
the present study. 
2. Another deviation from the results of the present study has been discussed 
by Padmavathi, Lai and Mahakuteshwar* (2005) who used Greenstone 
Digital Library Software (GSDL) and Jayakanth, Mini, Usha and 
Sandhya^ (2008) used E-prints OSS, while the investigator used DSpace 
Open Source Software to develop a Model IR of AMU. However, the 
studies are similar with regard to describing the process of design and 
development of Digital Library/ Institutional Repository such as selection 
of content, software platform, digitization process, workflow, searching & 
browsing, and advantages and disadvantages of chosen Software platforms. 
9.3 Recommendations and Su^estions 
During the testing of model IR, some suggestions proposed by the users as 
well as by the investigator for improvement of the model IR, are summarized as 
under: 
1. Faculty Members and the Research Scholars have found the Model IR of 
the Faculty of Life Sciences, AMU to be extremely useful for the 
'Padmavathi, T., Lai, K.P.S.& Mahakuteshwar, H.Y.(2005).CFTRI digital library of theses and 
dissertations: an initiative. Information studies, J 1(1), 39-58. 
^Jayakanth, F., Minj, P., Usha, H.S., ASandhya J. (2008). cPrints@nSc: India's first and fastest growing 
institutional repository. OCLCSystems & Services, 24 (\), 59-70.doi: 
10.1108/10650750810847260 
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Institution in general and research community in particular. Therefore, the 
same should be launched as soon as possible. 
2. The proposed ER of AMU should serve as a one stop source for the total 
academic output of the University. 
3. To highlight the Research activity in the University, the proceedings of the 
Seminars/ConferencesAVorking Papers of the Workshops conducted in the 
University should be published online in the proposed IR. 
4. Journals published by many departments in the University may be made 
online using the Knowledge Repository of AMU. 
5. Most of the users did not support the categorization of publications on the 
basis of specialization. They have proposed assignment of more keywords 
to the indexed documents to facilitate retrieval. They, however, supported 
categorization, on the basis of type of documents (i.e. books, articles, 
theses, dissertations, patents, etc.). 
6. Under each department, an independent community of Research 
Scholars/Research AssociatesA^oung Scientists may also be added/ created 
so that their publications, when in single authorship may be listed under 
that category. 
7. Windows 7 platform (OS) was used for developing the Model IR. 
However, for a full- fledged IR of AMU it is advisable to use Linux 
Operating System, which is immime to virus attacks. 
8. Although all the Faculty members and Research Scholars are prone to ICT, 
yet users' awareness programs about 'General awareness of Institutional 
Repositories', 'Publishing in Institutional Repositories', 'Disciplinary 
Repositories', including 'Self Archiving of Publications' etc., should be 
regularly conducted. 
9. Before embarking upon a full-fledged Knowledge Repository for AMU, 
well defined policies that include Metadata reuse policy. Full data item 
policies. Content policies. Submission policies and Preservation policies 
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need to be formulated at the University level.This will also consist of 
procedures for operation of the repository including methods of submission 
through Self Archiving and Repository Administrator. 
10. The issues of Intellectual Property Right and Copyright should also be 
covered in the user awareness programs, 
11. The staff engaged in designing and developing the Institutional Repository 
should be technically expert and possess necessary skills such as Digital 
Collection Management, Open Archive Skills for information System, etc 
9.4 Conclusion 
In the process of design and development of Open Access Repositories, the 
objectives of the study as set out in the first chapter have been achieved. Before 
adopting the set procedure of designing a Model IR for the Faculty of Life 
Sciences, the study thoroughly covered the concept and the emergence of Open 
Access Repositories with a specific study of Open Access Repositories available 
in 16 universities in India so far. A comparative study of the available Open 
Source Software packages was also made before selecting DSpace Open Source 
Software for creating a model IR for the Faculty of Life Sciences, AMU, Aligarh. 
Finally the Model IR was tested by putting it into use by the target users who not 
only liked the organization of elements on the home page of the Model IR but also 
the Browsing & Searching options, particularly the process of updating through 
Emails and Self Archiving/Deposition of contents. 
It is suggested that librarians who possess digital collection management 
and Open Archive Skills for Information System (OAJS) management be 
recruited. Proper training of Faculty and students to use OAIS, helping them 
prepare their digital products, involving them in institution-wide policy making 
and setting repository goals be also provided. It may be concluded that the 
development of an Institutional Repository System resting on open source 
software, fiameworks and application program interfaces could lower the 
development cost and time and gives impressive results by addressing the specific 
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needs. In addition, bringing digital assets into a managed repository framework 
provides new opportunities for digital preservation and is the assurance to resist 
against technology obsolescence. 
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Appendices 
APPENDIX-I 
DSPACE BACK-UP & RESTORE 
Dspace Back-up 
The steps to take back-up of Dspace are as follows: 
1. Go to PostgreSQL-PGAdminni-Connect-Database-dspace(right click)-
backup-done(if exit code 0) 
2. Copy dspace folder from C:/ drive 
3. Copy JSPUI folder from Tomcat webapps 
Dspace Restore 
The steps to restore Dspace (database) are as follows: 
1. Stop Tomcat services 
2. Go to PostgreSQL-PGAdminIII-Connect-Database-dspace(right click)-
Restore-done 
3. Paste, copied dspace folder to C:/ drive 
4. Paste, copied JSPUI folder to Tomcat webapps 
5. Start Tomcat 
Appendices 
Publishers 
APPENDIX - II 
SELF-ARCHIVING POLICIES OF SELECT PUBLISHERS 
Archive Formats 
Permitted 
Post-refereed 
Publisher's 
Not Allowed 
Publisher's 
Post-refereed 
Publisher's 
Post-refereed 
Publisher's 
Post-refereed 
Post-refereed 
Publisher's 
Publisher's 
Publisher's 
Publisher's 
Publisher's 
Publisher's 
Post-refereed 
Publisher's 
Publisher's 
Publisher's 
Post-refereed 
Publisher's 
Not Allowed 
Post-refereed 
Post-refereed 
Publisher's 
Post-refereed 
Publisher's 
Publisher's 
Publisher's 
Publisher's 
Post-refereed 
Publisher's 
Publisher's 
Publisher's 
Post-refereed 
Pre-refereed 
Academic Press (now part of Elsevier) 
American Association for the Advancement of Science (AAAS) 
American Chemical Society (ACS) 
American Geophysical Union (AGU) 
American Institute of Physics (AIP) 
American Mathematical Society (AMS) 
American Physical Society (APS) 
American Society of Plant Biologists 
Association for Computing Machinery (ACM) 
Association of Applied Biologists 
BioMed Central 
Blackwell Publishing 
BMJ Publishing Group 
Cambridge University Press (CUP) 
Company of Biologists 
Ecological Society of America 
Elsevier 
Emerald 
Institute of Electrical and Electronics Engineers (IEEE) 
Institute of Mathematical Statistics 
Institute of Physics (lOP) 
Institution of Chemical Engineers 
Institution of Electrical Engineers (lEE) 
John Wiley & Sons, Inc. 
Kluwer (now part of Springer) 
Lawrence Erlbaum Associates, Inc. 
Optical Society of America 
Materials Research Society 
Nature Publishing Group 
Professional Engineering Publishing (Institutional of Mechanical Engineers) 
Royal Society of Chemistry 
SAGE Publications (UK and US) 
Society for General Microbiology 
Society for Industrial and Applied Mathematics (SIAM) 
Society of Photo-optical Instrumentation Engineers (SPIE) 
Springer Verlj^ (Germany) 
Taylor & Francis 
Pre-refereed version: Your first submitted draft to the publisher. 
Post-refereed version: The final (author) version that is ready to be published. 
Publisher's version: The published version as it appears in the journal, usually with copyright 
statement, citation and page numbers printed on the pages. 
Appendices 
APPENDIX-HI 
QUESTIONNAIRE 
Name 
Designation 
Department_ 
Part A: General questions 
Qla. Are you aware of Open Access Resources? 
a) Yes 
b) No 
Qlb. If yes whicli Type of Open Access Resources you are aware of? 
a) 
b) 
c) 
d) 
Q2a.Have you ever published your article in any Open Access System 
a) Yes 
b) No 
Q2b. If yes, which system you have used for publishing 
a) Institutional Repositories 
b) Open Access Journals 
c) Disciplinary Repositories 
d) Any other 
Q3. Which method do you think is most beneficial to the author? 
a) Institutional Repositories 
b) Open Access Journals 
c) Disciplinary Repositories 
d) Any other 
Q4a. Are you aware of the Author- Publisher Copyright agreements in the Open 
Access environment in which the Author does not give all his/her rights to the 
publisher? 
a) Yes 
b) No 
Q4b. If yes, have you ever published articles with the publishers offering such 
agreements? 
a) Yes 
b) No 
Part B: Testing of AMU Repository 
"An Institutional Repository is aimed at capturing, preserving and 
disseminating the digital content of an institution that includes a variety of material 
produced by facuhy members, scholars and other staff of the institute from many 
units, such as e-prints (journal articles, book chapters, etc.), technical reports, theses 
and dissertations, data sets, teaching materials, etc". 
Here is a Pilot project of Institutional Repository of Faculty of Life Sciences, 
AMU, Aligarh. The Repository includes 479 items (Published output) of Faculty of 
Life Sciences. You are requested to go through the repository using various search 
options and record your observation for further improvement of the present user 
system interface. 
_ ^ ^PP^ndices 
Ql. Have you used any institutional repository before? 
a) Yes 
b) No 
Q2. . Do you think that Aligarh Muslim University should have its own Institutional 
Repository? 
a) Yes 
b) No 
Q3. Do you find the organizational structure of the Repository user friendly? 
a) Useful 
b) Partially useful 
c) Not Useful 
Q4a. Would you like to put your publication(s) into the repository to increase its 
visibility by other Scientists? 
a) Yes 
b) No 
Q4b. If yes, would you like to do it through the Repository manager or a system of 
workflow (Self Archiving) to be provided in the Repository to upload your 
publications independently? 
a) Yes 
b) No 
Q5. How do you find the search options in the repository? 
a) Useful 
b) Partially Useful 
c) Not useful 
Q6. Which Search options are more useful for accessing its content? 
a) Keyword 
b) Title 
c) Author/Guide/Faculty Member 
d) Date 
Q7. Are the downloading Links in the Repository active? 
a) Yes 
b) No 
Q8. What problems you have faced while downloading different materials from the 
repository? 
a) Speed 
b) Browsing & Searching options 
c) Downloading Links 
d) Any other 
Q9. Are you easily getting your required information in the repository? 
a) Yes 
b) No 
QIO. Do you think that AMU Repository is more user friendly than other 
repositories? 
a) Agree 
b) Partially Agree 
c) Disagree 
Ql l . Do you think that this attempt at AMU Aligarh will increase the visibility of 
your research at global platform? 
a) Agree 
b) Partially agree 
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c) Disagree 
Q12. Do you think that AMU Repository will be helpful in? 
a) Increasing the global visibility of institutional output that will bring AMU 
at par with other Top Universities of the World. 
b) Increasing the number of citations viz-a-viz increasing the impact factor 
c) Producing better Research outputs 
d) Increasing the research techniques employed in your subject. 
e) Any other 
Q13. Please give your valuable suggestions to improve the repository. 
